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SYNOPSIS — A  copper  concentrator  in  the  Coeur  d’Alene  company’s  consulting  engineer,  as  “a  comparatively  clean, 

district  using  a  new  flotation  process.  Dry  crushing  to  hard,  white-to-gray  quartzite,  in  which  various  sulphide 

Yo  in.  is  followed  by  v'et  gravity  and  flotation  concentra-  minerals  are  more  or  less  uniformly  disseminated.  These 

lion;  recovery  85%.  Callow  pneumatic  flotation  cells  sulphide  minerals  are  chalcopyrite,  chalcocite,  bornite  and 

are  used;  oil  consumption  about  1/4  lb.  per  ton  treated,  pyrite;  the  projiortions  of  the  minerals  being  chalcopy- 

rite,  3.48%,  chalcocite  and  bornite,  0.50;  pyrite,  3.51; 
The  mill  of  the  National  Copper  Mining  Co.,  which  silica,  lime,  1.60%.”  The  ore  is  extremely  hard, 

went  into  commission  early  in  April,  is  of  particular  in-  close  grained  and  crushes  in  wedge-shaped  pieces,  caus- 


Callow  Bnkumatic  Flotation  Ckli.s  in  National  Mill,  Mullan,  Idaho 

terest  to  the  mining  jniblic  from  the  fact  that  it  empha-  ing  much  wear  on  the  coarse-crushing  machiner\%  screens, 
sizes  the  possibilities  of  the  Cceur  d’Alene  district  as  a  etc.  The  flow  sheet  of  the  mill  was  determined  from 
copper  producer,  and  also  because  it  is  the  first  mill  to  tests  made  by  the  General  Engineering  Co.,  of  Salt  Lake 
use  the  Callow  pneumatic  flotation  process.  ^^ity;  the  mill  being  designed  and  erected  under  the  di- 

The  ore  treated  is  described  by  Fred  T.  Green,  the  rection  of  J.  M.  Callow,  with  Karl  Bernson  in  personal 

charge  of  construction  work.  Construction  was  started 
about  the  middle  of  August,  1913,  and  continued,  with 


•Superintendent,  General  Engineering  Co.,  Salt  I.ake  City, 


Utah. 
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concentrates  from  these  tables  being  sized  to  80-mesh, 
the  oversize  and  the  undersize  being  cleaned  separately 
cn  two  Wilfleys  and  two  Deisters.  All  table  tailings  fall 
by  gravity  to  two  drag  classifiers,  the  overflow  from  which 
goes  direct  to  the  upper  Dorr  thickeners ;  the  sands  go  to 
two  8-ft.  by  48-in.  Hardinge  pebble  mills,  working  in 
closed  circuit  with  two  single-spigot  classifiers,  the  spigot 
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about  15  days  intermission  at  Christmas,  until  the  mill 
went  into  commission  early  in  April  of  this  year. 

The  mill  site  has  a  slope  of  30°  to  the  south,  thus  mak¬ 
ing  an  ideal  hillside  location,  the  elevation  from  the  track 
to  the  top  of  the  ore  bin  being  201  ft.  Although  some¬ 
what  costly  for  erection  and  retaining  walls,  the  hillside 
permitted  a  gravity  flow  of  ore  in  the  mill,  with  the  e.x- 
ception  of  one  main  elevator  for  elevating  crushed  ore 
to  the  storage  bins  ahead  of  the  first  line  of  Hardinge 
mills,  and  three  small  elevators  for  returning  oversize 
back  to  the  mills,  and  table  middlings  for  retreatment. 

Dhy  Crushing,  Followed  by  Gravity  and  Flotation 
Concentration 

The  dry  crushing  plant,  which  crushes  the  run-of-mine 
ore  to  y2  in.,  has  a  capacity  of  500  tons  in  IG  hr.,  and  the 
concentrating  plant  500  tons  in  24  hr.  The  floor  space 
for  each  department  is  as  follows :  Dry-crushing  depart- 
68x42  ft.;  first  Hardinge  mill  floor,  98x27;  table  floor, 

98x48;  second  Hardinge  mill  floor,  70x13;  first  Dorr  tank 
floor,  70x36;  flotation  floor,  70x27;  second  Dorr  tank 
floor,  70x36 ;  concentrate  floor,  68x28  feet. 

The  flow  sheet  appended  is  extremely  simple;  it  was 
not  found  necessary  to  make  any  changes  from  that  deter¬ 
mined  in  the  tests,  except  that  the  eight  Wilfley  and  eight 
Deister  tables  treating  the  undersize  from  the  30-mesh 
Callow  screens  make  no  finished  products,  it  being  found 
better  to  make  a  dirty  concentrate  on  the  tables  and  clean 
it  up  on  two  Wilfleys  and  two  Deisters,  rather  than  make 
a  finished  concentrate  on  the  original  treatment  tables 
and  clean  up  middlings  only. 

The  main  storage  bins  have  a  capacity  of  1100  tons  of 
run-of-mine  ore,  which  is  delivered  to  them  by  an  electric 
road  from  the  mine,  about  two  miles  distant,  the  road 
having  a  maximum  grade  from  mine  to  mill  of  4i/^%. 

From  the  storage  bin,  the  ore  is  fed  by  a  traveling-belt 
feeder  to  the  main  crusher,  quartzite  for  the  tube-mill 
pebbles  being  picked  off  the  feeder  and  delivered  by  an  8- 
in.  belt  conveyor  to  pebble  storage  bins  ahead  of  the  Har¬ 
dinge  mills.  The  product  of  the  coarse  crusher  (maxi¬ 
mum  size,  5  in.)  is  delivered  by  belt  conveyors  on  a  1-in. 
grizzly,  the  oversize  of  which  goes  to  a  48-in.  Symons  disk 
crusher,  is  reduced  to  1  in.,  elevated  to  two  48x84-in. 

Symons  pulsator  screens,  the  oversize  going  to  two  16x48- 
in.  rolls  working  in  close  circuit  with  the  screens,  the 
undersize  from  the  screens  being  distributed  into  550-ton 
storage  bins. 

Ore  Crushed  to  ^  In.  Dry 

It  was  the  original  intention  to  reduce  the  ore  in  the 
rolls  to  ^  in.,  but  it  was  found  that,  owing  to  the  physi¬ 
cal  nature  of  the  ore,  this  threw  too  heavy  a  burden  on 
the  rolls  and  screens,  and  also  that  the  8-ft.  by  22-in. 

Hardinge  mill  handled  a  V^-in.  feed  equally  as  well  as  1/4- 
in.  From  the  storage  bins  the  %-in.  product  goes  to 
four  Hardinge  pebble  mills,  each  mill  being  fed  by  inde¬ 
pendent  traveling-belt  feeders  and  working  in  closed  cir¬ 
cuit  with  a  30-mesh  Callow  traveling-belt  screen.  The 
mills  are  driven  by  rope  drives  from  one  countershaft, 
and  each  is  equipped  with  a  friction  clutch.  As  the  feed 
to  the  Hardinge  mills  is  dry,  the  consistency  is  easily 
controlled  by  the  addition  of  the  correct  amount  of  water 
as  the  dry  ore  enters  the  feed  box.  The  undersize  from 
the  30-mesh  Callow  screens  is  automatically  distributed  discharg< 
over  eight  Wilfley  and  eight  Deister  tables,  the  rough  lows:  F 
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retained  on  65-mesh,  5;  retained  on  100-mesh,  12.4;  re¬ 
tained  on  150-mesh,  21;  retained  on  200-mesh,  19;  pass¬ 
ing  200-mesh,  41.2  per  cent. 

Flotation  by  Callow  Pneumatic  Process 

The  minus-60-mesh  material  is  delivered  in  two  equal 
streams  to  two  30xl0-ft.  Dorr  thickeners  of  especial  heavy 
design  equipped  with  automatic  overload  alarms ;  the 
pulp  is  thickened  to  approximately  ll^ :  1,  diluted  with 
flotation  circuit  water  to  41/^:  1,  each  Dorr  tank  making 
feed  for  one  unit  of  the  Callow  pneumatic  flotation  pro¬ 
cess.  Each  flotation  unit  consists  of  one  mixing  tank, 
tour  roughing  and  one  cleaning  cell,  and  has  a  capacity 


passing  through  four  thicknesses  of  heavy  twilled  can¬ 
vas.  The  air  required  for  the  eight  roughing  and  two 
cleaning  cells  is  furnished  by  a  type  HH  Connersville 
blower,  running  at  200  r.p.m.,  with  a  capacity  of  3.3 
cu.ft.  of  free  air  per  revolution.  The  froth  from  the 
roughing  cells  overflows  into  a  catch  launder  on  both 
sides  the  entire  length  of  the  cell ;  a  Pohle  air  lift  elevates 
the  rough  concentrates  to  the  two  cleaning  cells  on  the 
same  floor.  These  are  of  the  same  type  as  the  roughing 
cells,  and  make  clean  concentrates,  and  middlings  which 
are  pumped  by  a  direct-connected  3-in.  Krogh  centrifugal 
})ump  to  the  original  mixing  tanks.  The  correct  amount 
of  oil  for  the  entire  flotation  process  is  fed  into  these 


New  500-Ton  Copper  Concentrator  of  the  National  Copper  Co.,  near  Mullan,  Idaho 


of  250  tons  in  24  hr.  The  mixing  tanks  are  of  the 
Pachuca  type,  mixing  being  accomplished  by  air  at  20-lb. 
pressure,  furnished  by  an  Ingersol  1-Rand  60-cu.ft.  com¬ 
pressor;  the  function  of  these  tanks  being  thoroughly  to 
mix  the  oil  and  pulp  previous  to  sending  the  pulp  to  the 
separating  cell.  Each  mixing  tank  is  equipped  with  an 
adjustable  splitter  cutting  out  the  proportion  of  the  agi¬ 
tated  pulp  as  desired;  the  oiled  pulp  flows  to  a  revolving 
distributors  feeding  four  flotation  roughing  cells. 

Each  cell  is  251/^  in.  wide  by  8  ft.  9^  in.  long  and  is 
divided  into  eight  air  compartments;  the  bottom  of  the 
cells  have  a  slope  of  3  in.  to  the  foot.  The  mineral-bear¬ 
ing  froth  is  formed  by  admitting  air  at  7-lb,  pressure 
into  the  air  compartments,  from  which  it  is  atomized  by 


middlings  by  a  feed  pump  as  the  stream  is  split  into 
each  of  the  mixing  tanks.  The  flotation  tailings  from  the 
roughing  cells  flow  to  two  30x7-ft.  Dorr  thickeners,  the 
overflow  from  which  is  returned  to  the  flotation  circuit, 
the  underflow  going  to  waste. 

The  total  horsepower  for  the  entire  flotation  operation, 
including  the  air  for  the  mixing  tanks  and  the  Pohle  air¬ 
lift,  is  obtained  from  a  30-hp.  motor;  the  consumption 
of  oil  is  from  0.2  to  0.3  lb.  per  ton  of  ore,  and  one  man 
per  shift  looks  after  the  upper  and  lower  Dorr  tank  floor, 
as  well  as  the  flotation  floor.  The  flotation  feed  averages 
0,8%  Cu,  flotation  concentrates  16%  Cu,  flotation  tails 
0.17%  Cu.  The  flotation  concentrates,  together  with  the 
concentrates  from  the  tables,  flow  to  an  8-H.  Callow  tank. 
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the  1 :  1  spigot  product  of  which  flows  to  a  20xl0-ft,  tank 
fitted  with  an  A  Z  agitator.  The  concentrates  are  col¬ 
lected  in  this  tank;  on  one  shift  the  agitator  is  run  to 
keep  the  material  of  even  consistency,  when  the  concen¬ 
trates  are  dewatered  in  a  44-in.  by  9-ft.  Kelly  press,  in 
which  the  moisture  is  reduced  to  12%  ;  the  moisture  in 
the  press  cakes  is  further  reduced  to  6%  by  steam  drying. 
From  the  dryer  floor  the  concentrates  go  direct  to  rail¬ 
road  cars. 

Mill  Recovery  85% 

The  ratio  of  concentration  is  approximately  16:1,  the 
screen  analysis  of  the  concentrates  being  as  follows:  Pass¬ 
ing  35-niesh,  but  retained  on  48-niesh,  2%;  retained  on 
65-mesh,  4.8;  retained  on  lOO-mesh,  8.8;  retained  on  150- 
mesh,  24;  retained  on  200-mesh,  12;  passing  200-mesh, 
48.4%.  The  total  extraction  of  copper  and  silver  (the 
ratio  being  approximately  3  oz.  of  silver  to  1%  of  copper) 
is  85%,  of  which  30%  is  obtained  by  the  tables  and  55% 
by  flotation. 

I’ower  for  the  mill  is  electric,  generated  partly  by  the 
company,  the  remainder  being  furnished  by  the  North 
Washington  Power  Co.  The  rating  of  the  various  motors 
in  the  mill  totals  615  hp.  The  principal  motors  and  the 
mill  equipment  driven  thereby  are  as  follows:  A  200- 
hp.  motor  running  an  18x30-in.  Traylor  water-cooled 
Blake  type  crusher,  a  48-in.  Symons  disk  crusher,  two  sets 
of  16x48-in.  Chalmers  &  Williams  rolls,  two  48-in.  Sy¬ 
mons  pulsator  screens,  one  24-in.  double-bucket  belt  ele¬ 
vator.  A  300-hp.  motor  operates,  by  rope  drive,  four  8- 
ft.  by  22-in.  Hardinge  mills,  two  8-ft.  by  48-in.  Hardinge 
mills,  and  one  bucket  elevator.  A  30-hp.  motor  drives 
ten  No.  6  Wilfley  tables,  ten  No.  4  Deister  sand  tables, 
five  Callow  screens,  two  bucket  elevators.  Another  30- 
hp.  motor  operates  the  Ingersoll-Rand  compressor  and 
Connersville  blovrer  that  supply  the  agitating  and  froth¬ 
ing  air.  Besides  these  motors,  there  are  four  5-hp.  and 
three  10-hp.  motors  driving  miscellaneous  equipment. 

Twenty-five  men  shifts  are  requir^  for  the  daily  mill 
operation,  six  in  the  dry-crushing  department  and  19  in 
the  treatment  plant.  The  operating  force  is  distributed 
as  follows: 

CRUSHING  DEI’ARTMENT  (2  SHIFTS) 

2  Men — Crushers. 

2  Men — Rolls,  screens  and  oiling. 

2  Men — Helpers  (picking  quartzite  from  ore  for  Hardinge 
mill  pebbles). 

TREATMENT  PLANT  (3  SHIFTS) 

3  Men — 30-mesh  Hardinge  mills  and  Callow  screens. 

3  Men — 60-mesh  Hardinge  mills  and  tables. 

3  Men — Flotation  department  and  Dorr  tanks. 

3  Men — Filter  pressing,  drying  and  loading  concentrates. 

3  Men — Laborers  (general  helpers). 

2  Men — Shift  Bosses. 

1  Man — Repairs. 

1  Man — Mill  superintendent. 

This  labor  at  the  prevailing  rate  in  the  Coeur  d’Alene 
district  amounts  to  $83  per  day,  or  on  a  500-ton  basis, 
16.6c.  per  ton.  The  mill  has  not  yet  been  in  commission 
long  enough  to  determine  what  will  be  the  cost  per  ton 
for  wear  on  crusher  plates,  roll  shells,  mill  liners,  etc. 
This  will  undoubtedy  be  comparatively  high,  due  to  the 
nature  of  the  ore.  When  running  to  full  capacity,  how¬ 
ever,  the  total  cost  of  milling  will  not  exceed  the  engi¬ 
neers’  estimate  of  60c.  per  ton  and  owing  to  low  oil  and 
labor  cost  in  the  flotation  department,  and  the  fact  that  in 
practice  it  has  been  found  unnecessary  to  heat  the  flota¬ 
tion-circuit  water,  it  is  possible  that  the  treatment  cost 
wdll  be  under  this  figure.  The  mill  is  in  direct  charge  of 
J.  W.  Thompson  as  superintendent,  and  under  the  gen¬ 
eral  direction  of  John  Mocine,  manager  of  the  National 
Copper  Mining  Company. 


Ma^snesite  Mliaes  off  Cas’eece 

Magnesite  ore  in  Greece,  jiroducing  some  of  the  finest 
magnesite  in  the  world,  is  found  in  serpentine  strata  and 
vein  beds.  The  most  important  deposits  are  situated  in 
the  northern  part  of  the  island  of  Euboea,  where  the  in¬ 
dustry  is  centered,  says  Daily  Consular  and  Trade  Re¬ 
ports. 

The  production  of  Greek  magnesite  is  mainly  in  the 
hands  of  three  companies :  The  Anglo-Greek  Magnesite 
Co.,  24  Finsbury  Square,  Ijondon ;  the  Societe  Hellenique 
des  Mines  and  the  Hellenic  Magnesite  Co.,  both  with 
headquarters  at  Athens.  The  distribution  of  this  magne¬ 
site,  however,  is  controlled  by  the  first-named  company. 

The  Anglo-Greek  Magnesite  Co.  (Ltd.)  operates  mines 
at  Galataki  and  Afration,  near  Limni,  Euboea.  At  the 
Galataki  mines  the  vein  of  ore  exploited  is  known  to  bo 
1300  ft.  long  and  50  to  60  ft.  thick.  The  ore  is  trans- 
jjorted  by  a  4i/^-mile  aerial  railway,  run  by  a  15-hp. 
steam  engine,  to  Katounia,  near  the  shore.  At  Katounia 
the  different  qualities  of  ore  are  segregated  and  are  either 
exported  in  their  natural  state  or  undergo  treatment  in  tiie 
seven  gas  ovens  there.  The  outimt  of  each  of  these  ovens 
reaches  10  tons  of  calcined  and  4  to  6  tons  of  dry-kilned 
magnesite  per  day.  At  the  Afration  mines  a  vein  1 140 
ft.  long  and  10  to  161/^  ft.  thick  is  worked,  and  the 
ore  transported  to  the  ovens  by  a  Decauville  wire 
railway. 

The  Societe  Hellenique  des  Mines  (now  called  the  Fi¬ 
nancial  Corporation  of  Greece,  Ltd.),  lately  leased  the 
Societe  des  Travaux  Publics  et  Municipaux  and  the  So¬ 
ciete  Metallurgique  Boeotia  and  now  controls  the  produc¬ 
tion  of  mines  at  Mantoudi,  Limiii,  Larimna,  etc.  The 
area  owned  by  this  company  is  23,850  acres,  and  the  prin¬ 
cipal  mines  operated  by  it  are  at  hllafrosouvala,  Koufala 
and  Gerorevma.  The  Elafrosouvala  vein  ranges  in  thick¬ 
ness  from  3  to  50  ft.;  part  of  the  ore  of  this  mine  is 
transported  over  a  23i/2-in.  gage  railroad  to  the  Kymassi 
shore,  where  it  is  loaded  into  ships.  The  remainder  of 
the  ore  is  calcined  in  the  ovens  of  the  company  at  Fourn: 
(whither  the  ore  from  the  Gerorevma  and  Platoria  mines 
is  also  sent),  the  equipment  at  this  place  consisting  of 
one  Schamatola  oven  for  making  calcined  magm^sia  and  a 
Mendheim  16-compartment  oven  for  producing  calcined 
magnesite  and  magnesite  bricks. 

The  Hellenic  Magnesite  Co.  obtains  most  of  its  ore 
from  surface  excavations  near  Aghia  Triti,  Euboea,  where 
the  magnesite  is  found  in  talc  schist  veins.  The  ore  is 
carried  by  a  Decauville  aerial  railway  to  Pyli,  4  miles  dis¬ 
tant,  where  it  is  loaded  into  ships  for  exportation  or 
stored  for  treatment  in  the  17  ovens  there. 

Statistics  as  to  the  output  in  1912  are  the  latest  obtain¬ 
able.  These  show  for  the  Limni  mines  of  the  Anglo 
Greek  Co.  a  production  of  51,918  tons  of  raw,  18,356  tons 
cf  calcined,  and  2163  tons  of  dead-burnt  magnesite;  for 
Ihe  Chalkis  mines  of  this  company,  2,642  tons  of  raw 
and  7822  tons  of  calcined  magnesite.  In  the  same  year 
the  Societe  Hellenique  des  Mines  produced  at  its  Man¬ 
toudi  properties  31,670  tons  of  raw,  4467  tons  of  cal¬ 
cined,  1038  tons  of  dead-burnt,  and  496  tons  of  brick 
magnesite.  The  Travaux  Internationaux  de  Magnesite 
at  Chalkis  are  credited  with  an  output  of  108  tons  of 
raw  magnesite;  those  at  Atalanti,  with  1000  tons  of  the 
raw.  Figures  of  the  Hellenic  Magnesite  Co.’s  output  in 
1912  are  not  available. 
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By  Hiciiaud  H.  Vail 


I'^VNOPSIS — The  new  works  of  the  Arizona  Copper  Co., 
near  Clifton,  embodies  some  interesting  equipment.  It  is 
(I  reverberatory  smelting  works,  and  one  of  the  novel  fea- 
liires  is  the  agglomerating  cone  for  mixing  hot  converter 
slag  and  siliceous  fines  to  form  a  self-fluxing  mixhire 
snilable  for  charging  into  the  reverberatory  furnaces. 

'riie  new  smelting  works  of  the  Arizona  Copper  Co. 
is  situated  on  the  San  Franeiseo  River,  about  two  miles 
south  of  Clifton,  Ariz.,  the  new  station  of  Smelter  having 
l)een  established  on  the  Arizona  &  Xew  Mexico  R.R.  at 
this  site.  The  plant  is  at  an  elevation  of  3i;0()  ft.,  and  is 


in  the  Southwest,  and  represents  in  many  ways  the  latest 
ideas  in  smelter  construction,  as  well  as  presenting  some 
novelties.  The  plant  is  also  noteworthy  in  the  unusual 
care  that  has  been  taken  to  insure  continuous  operation, 
a  spare  unit  having  been  installed  in  practically  every  de¬ 
partment  beyond  the  ore  beds;  while  the  crushing,  sam])- 
ling,  bedding  and  conveying  systems  are  of  such  capacity 
that  only  8  hours’  operation  will  be  rccjuired  in  each  de¬ 
partment  to  supply  the  roasting  and  smelting  depart¬ 
ments  for  the  day;  hence,  there  will  he  ample  opportunity 
to  make  repairs. 

The  major  portion  of  the  company’s  copper  production 


about  100  ft.  above  the  bed  of  the  San  Francisco  River. 
The  new  works  is  a  reverberatory  smelting  plant,  no 
blast  furnaces  having  been  erected,  though  space  was 
saved  for  a  blast-furnace  department,  should  it  later  be¬ 
come  necessary.  There  are  three  reverberatory  furnaces, 
supplemented  by  eight  Herreshoff  roasting  furnaces,  and 
three  stands  of  upright  basic-lined  converters. 

The  Arizona  Copper  Co.’s  smelting  plant  is  the  newest 

Note — This  description  was  written  from  notes  taken  dur¬ 
ing  the  summer  of  1913,  at  which  time  the  plant  was  not 
completed,  but  the  data  have  since  been  brought  uptodate 
through  correspondence  with  local  officials. 


is  from  the  concentration  of  its  porphyry  ores,  which  was 
undertaken  in  1886,  or  nearly  two  decades  before 
“porphyry  coppers”  became  popular  flotations.  The  com¬ 
pany  has  always  operated  quietly  and  conservatively,  hav¬ 
ing  had  no  public  stock-selling  campaign.  Consequently, 
the  general  public  has  no  conception  of  it  as  a  “porphyry 
copper,”  though  it  was  one  of  the  first  companies  to  op¬ 
erate  a  disseminated  copper  deposit ;  also,  few  people  have 
known  that  it  has  for  nearly  20  years  operated  a  leaching 
plant  and  an  oxide  concentrating  mill,  the  tailing  from 
which  passes  to  the  leaching  department,  where  it  is 
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treated  with  sulphuric  acid  made  on  the  property,  and 
the  copper  precipitated  with  scrap  iron. 

The  old  smelting  works  in  the  town  of  Clifton  W'as 
operated  for  over  40  years,  and  at  the  time  of  its  closing, 
on  Jan.  1,  of  this  year,  was  probably  the  oldest  continu¬ 
ously  operated  copper-smelting  works  in  the  West.  Smelt¬ 
ing  was  begun  at  this  site  in  1873,  and  the  plant  has 
been  practically  rebuilt  several  times.  It  has  been  the 
scene  of  some  important  metallurgical  developments. 
From  the  use  of  water-sprayed  copper  plates,  this  plant 
developed  the  first  w’ater  jackets  used  in  copper  blast¬ 
furnace  smelting.^ 

The  new  smelting  plant  is,  in  the  main,  built  of  steel 
and  concrete,  the  exceptions  being  the  main  stack,  flues, 

and  some  of  the  accessory  buildings,  such  as  the  me¬ 

chanical  shops, 
power  house,  etc. 

The  works  is  laid 
out  with  a  Messi- 
ter  bedding  sys¬ 
tem  for  the  con¬ 
centrates,  this 
plan  having  been 
adopted  on  the 
basis  of  its  being 
cheaper  than  the 
equivalent  storage 
in  bins  and  also 
as  having  the  ad¬ 
ditional  advantage 
of  supplying  a 
uniform  feed  for 
the  roasting  and 
reverberatory  fur¬ 
naces.  The  con¬ 
centrates  smelted 
are  of  several 
grades ;  the  con¬ 
centrates  from  the 
No.  6  or  Morenci 
mill  average  about 
16%  copper; 
those  from  the 
No.  4  mill,  10%, 
and  the  concen¬ 
trates  from  the 
oxide  mill  about 
8%  copper.  The 
new  plant  is 
served  by  the  Ari¬ 
zona  &  New  Mex¬ 
ico  R.  R.,  which 
has  standard -gage 
tracks,  but  an  ad¬ 
ditional  rail  has  been  laid  to  permit  narrow-gage  cars  to 
reach  the  receiving  bins.  The  transportation  system 
within  the  works  is  of  standard  gage  and  comprises  about 
\y<2,  miles  of  electric-trolley  track  and  four  miles  of 
steam-railroad  track.  On  the  latter,  near  the  receiving 
bins,  a  150-ton  Fairbanks  scale  is  installed  to  weigh  all 
ores  or  bulk  freight  entering  the  works. 

At  the  east  side  of  the  plant  are  the  steel  receiving  bins 
for  ores  and  concentrates ;  the  ore  bins  have  a  capacity  of 

’“Copper  Blast  Furnace  Development,”  by  E.  P.  Mathewson, 
“Eng.  and  Min.  Journ..”  May  27,  1911;  “The  Copper  Queen 
Mines  and  Works,”  by  James  Douglas,  “Trans.,”  I.  M.  M.,  1913. 


1000  tons  and  the  concentrate  bins  hold  1500  tons.  The 
ore  bins  are  provided  with  “up-cutting”  gates  to  permit 
easy  regulation  of  the  discharge  to  No.  1  conveyor,  which 
takes  the  coarse  ore  to  an  18x36-in.  Farrel  crusher.  The 
No.  1  conveyor  has  a  30-in.  belt,  while  20-in.  belts  are 
used  on  all  other  conveyors  in  the  plant ;  the  conveying 
system  comprises  22  belts,  having  a  combined  length  of 
over  1%  miles.  The  concentrates  are  taken  from  the  re¬ 
ceiving  bins  by  a  separate  group  of  conveyors,  leading  to 
the  south  half  of  the  sample  mill. 

Separati]  Ore  and  Concentrate  Samplers 

The  concentrate-  and  ore-sami)ling  mills,  while  entirely 
separate,  are  contained  in  one  building;  there  is  no  in¬ 
flammable  mate¬ 
rial  in  this  build¬ 
ing,  which  has 
concrete  floors 
and  steel  frame, 
and  concrete-and- 
.steel  stairway.^ ; 
all  chutes  are  of 
steel  and  were 
m  a  d  e  on  the 
ground. 

The  coarse 
ores,  after  being 
reduced  to  21^  in. 
in  the  Farrel 
crusher  under  the 
receiving  bins,  are 
conveyed  to  the 
north  half  of  the 
sample  mill  and 
pass  to  a  set  of 
12x48-in.  Chalm¬ 
ers  &  Williams 
rolls,  cru.shing  to 
1  %  >  The 

stream  of  ore  is 
then  cut  by  a  42- 
in.  Snyder  sam¬ 
pler  or  this  cut 
may  be  omitted 
and  the  ore  fur¬ 
ther  crushed  in  a 
set  of  16x42-in. 
Chalmers  &  Will¬ 
iams  rolls ;  then 
another  4  2  -  i  n. 
Snyder  sampler 
cuts  ^  of  the 
stream.  A  6-in. 
bucket  elevator  raises  the  sample  to  a  shaking  feeder, 
delivering  to  a  set  of  12x24-in.  rolls.  The  sample  is  again 
cut  in  a  27-in.  Snyder  sampler,  delivering  ^  to  a  steel 
sample  safe.  The  concentrates  are  sampled  by  Vezin 
samplers. 

The  product  from  both  mills  is  taken  to  a  sample¬ 
grinding  room  in  an  adjoining  building.  Here  are  two 
2x6-in.  Sturtevant  roll-jaw  crushers  and  four  Braun  disk 
pulverizers,  driven  by  a  5-hp.  motor;  provision  is  made 
for  the  installation  of  two  additional  pulverizers  when  re¬ 
quired.  A  4x4x2-ft.  steam  drying  oven  is  provided,  and 


Roaster  Building,  Containing  Eight  Herreshoff  Roasters 
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four  cireular  cast-iron  bucking  plates,  36  in.  in  diameter  to  be  delivered  to  the  roasters  are  taken  by  belt  conveyors 
by  2  in.  thick,  for  shift  samples.  The  sample  pul])s  are  to  the  mi.xing  beds,  which  cover  an  area  of  200x250  ft. 
delivered  to  the  assay  office,  which  is  not  shown  on  the  There  are  three  beds  of  approximately  4000  tons  capacity 


The  Roastet!  Di’st  Chaathei}.  roxsTRUCTEi)  OF  Steel  axo  Hollow  Tile 


Mixing  Beds,  Reclaiming  Machine  and  Sampling  Mill 


general  plan;  it  is  at  the  north  side  of  the  works,  just 
inside  the  loop  made  by  the  calcine  track. 

Bedding  System 

The  crushed  ores  from  the  north  sampling  mill  are 
delivered  into  steel  bunkers,  holding  about  4000  tons 
and  serving  the  converters  and  agglomerating  cones.  The 
concentrates  and  such  crushed  limestone  or  other  products 


each ;  these  with  the  above  mentioned  bunkers  and  the  re¬ 
ceiving  bins  give  a  total  storage  of  about  18.500  tons.  The 
beds  are  served  by  the  usual  conveyors  and  trippers  and 
the  concentrates  are  reclaimed  by  Messiter  reclaiming 
machines. 

As  the  reclaimed  concentrates  pass  to  the  roaster  de¬ 
partment,  they  are  automatically  weighed  by  a  Merrick 
weightometer  installed  on  conveyor  Xo.  11,  leading  into 
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the  roaster  building  where  a  cross  belt  delivers  them  to 
conveyors  that  serve  the  two  rows  of  Herreshotf  roasters. 
These  are  the  new  large-type  furnaces^,  with  columns  and 
arms  cooled  by  air  under  pressure.  The  furnaces  have  six 
roasting  hearths  and  a  drying  hearth  on  the  top.  The 
.steel  shells  are  21  ft.  6  in.  in  diameter  and  18  ft.  high. 
Each  furnace  is  estimated  to  require  3  hp.  for  operation 
and  2400  cu.ft.  per  min.  of  air  at  1*34  oz.  pressure.  The 
air  is  supplied  by  one  of  two  55-in.  Buffalo  conoidal 
fans  direct-connected  to  25-hp.  squirrel-cage  General 
Electric  motors;  operating  at  685  r.p.m.,  the  set  deliv¬ 
ers  22,000  cu.ft.  of  air  per  minute  at  1%  oz.  pressure. 

The  capacity  of  the  roasters  is  between  70  and  100 
tons  per  day  and  the  calcines  are  removed  in  larry  cars  of 
20-ton  capacity,  made  by  the  Kilbourne  &  Jacobs  Manu¬ 
facturing  Co.  There  are  three  of  these  cars.  They  have 
two  4-wheeled  trucks  with  Schoen  wheels;  power  is  sup¬ 
plied  through  a  G.  E.  52  motor.  On  the  way  to  the  re¬ 
verberatory  furnaces  the  calcines  are  weighed  on  a  Fair¬ 
banks  40-ton  track  scale,  with  type-registering  poise. 

The  gases  from  the  roaster  pass  to  a  dust  chamber, 
48x180  ft.  long,  having  a  cross-section  of  1325  sq.ft,  with 
a  double-hopper  bottom.  The  structure  is  of  steel  and 
hollow  tile  and  has  a  roof  of  Xo.  11  sheet  iron.  In  the 
dust  chamber  there  are  about  280  miles  of  Xo.  10  steel 
wire  and  about  four  miles  of  %-in.  chain,  from  which  the 
wires  are  suspended.  The  wires  are  hung  at  4-in.  centers 
and  extend  well  down  into  the  hoppers.  A  steel-and- 
hollow  tile  flue,  with  Xo.  11-gage  iron  roof,  conducts  the 
roaster  gases  to  the  main  stack.  The  main  stack  is  built 
of  perforated  radial  brick  and  is  300  ft.  high  and  22  ft. 
inside  diameter  at  the  top.  The  stack  has  a  4-in.  lining 
of  firebrick  laid  in  acid-proof  mortar.  The  top  75  ft.  of 
the  stack  is  pointed  on  the  outside  with  a  mortar  of  so¬ 
dium  silicate  and  asbestos  fiber;  the  lighter  color,  notice¬ 
able  in  the  photograph,  on  the  upper  part  of  the  stack, 
is  caused  by  this  feature. 

(To  he  continued) 

The  standard  Consolidated  Mining  Co.,  Bodie,  Calif., 
shows  a  decrease  of  cash  balance  amounting  to  $22,021 
for  year  ended  Feb.  23,  1914,  after  payment  of  dividend 
Xo.  121,  amounting  to  $44,598.  Total  dividends  since 
1879  amount  to  $5,274,407  from  bullion  products  valued 
at  $16,457,838.  Although  one  statement  ending  Jan. 
31,  1914,  shows  a  gain  of  $7138,  it  is  apparent  that  no 
money  was  made  from  mining  operations  as  the  sup¬ 
erintendent’s  statement  of  accounts  for  the  same  period 
shows  a  loss  of  $2651.  Active  operations  were  suspended 
in  September,  1913.  There  is  a  possibility  that  opera¬ 
tions  may  be  resumed  on  a  small  scale  if  some  agreement 
can  be  made  with  adjoining  property  owners  for  a  new 
ore  supply. 

During  the  period  under  review,  the  mine  produced 
6342  tons  of  ore  averaging  $13.08  per  ton  by  assay,  and 
at  a  cost  of  $10.50  for  mining,  of  which  $4,181  was  for 
development  and  $6,319  for  sloping.  This  ore  was  milled 
at  a  cost  of  $1,644  per  ton,  consisting  of  $1,033  for  labor, 
33.1c.  for  supplies  and  31c.  for  power.  Owing  to  scarcity 
of  ore,  the  mill  was  not  run  at  full  capacity  at  any  time. 
The  cyanide  plant  treated  16,267  tons,  of  which  6156 

*“Eng.  and  Min.  Journ.,”  Jan.  31,  1914. 


tons  were  mine  ore  and  10,151  tons  were  from  the  tail¬ 
ings  pond,  the  cost  of  treatment  in  this  plant  was  $1,805 
per  ton.  The  total  cost  per  ton  of  mine  ore  was  $16.97 
and  of  pond  tailings,  $2.79  per  ton  of  which  58c.  was  for 
scraping.  The  average  assay  of  pond  tailings  was  $5.43 
per  ton.  In  the  cyanide  plant,  there  were  420  tanks 
charged  with  material,  19%  of  which  was  -j-lOO  mesh, 
moisture  averaged  69%.  In  filtering,  1.1-in.  cakes  were 
formed,  an  average  of  3.4  hr.  were  required  for  forming 
cake  and  2.7  hr.  for  washing.  Zinc-box  solutions  aver¬ 
aged  $1.72  at  head  and  2c.  at  discharge.  Cyanide  charge 
ivas  1.7  lb.  and  lime,  0.38  lb.  per  ton  of  solution.  The 
actual  consumption  of  supplies  was  as  follows  per  ton  of 
ore:  Tube-mill  pebbles,  0.8  lb.;  cyanide,  1.25  lb.;  lime, 
19.4  lb.;  lead  acetate,  0.11  lb.;  and  zinc,  0.6  lb. 

Oomps*essegl  fos* 
Cost  DistrilstLEtioE^ 

By  B.  B.  Hood* 

Compressed  air  is  used  around  mines  for  purposes 
other  than  rock  drilling,  and  in  order  to  apportion  the 
costs  fairly  a  measurement  of  the  various  quantities  is 
usually  desirable.  Various  meters  are  obtainable  that 
will  do  this,  but  they  are  expensive  and  not  always  at 
hand.  At  one  of  the  mines  in  northern  Michigan,  it  was 
necessary  to  ascertain  approximate  figures  of  air  con¬ 
sumption  as  a  basis  for  cost  distribution. 

One  steam-driven,  5000-cu.ft.  Xordberg  compressor 
supplied  the  air  for  the  mine.  This  was  practically  new 
and  ill  good  order.  The  pressure  of  75  to  80  lb.  was 
kept  on  the  mains  for  120  hr.  per  week.  A  week  was 
taken  for  the  period  during  which  measurements  were  to 
be  made.  The  air  delivered  by  the  compressor  was  con¬ 
sumed  as  follows:  (1)  Pipe-line  losses;  (2)  Saturday 
afternoon  blowoff;  (3)  blacksmith  shop;  (4)  two  rock 
houses;  (5)  rock  drills  and  blowing  powder  gases;  (6) 
underground  pumps. 

To  account  for  the  large  line  losses  at  the  time  of  this 
test,  it  may  be  well  to  describe  the  lines.  The  surface 
air  lines  consisted  of  nearly  6000  ft,  of  8-in.  pipe  buried 
in  the  ground.  A  large  part  of  it  was  galvanized  spiral- 
riveted  pipe.  This  failed  as  an  air  pipe  in  two  ways. 
The  ends  of  each  length  of  pipe  were  fitted  with  pressed- 
steel  flanges.  The  faces  of  these  flanges  wore  not  true  and 
the  surfaces  were  too  small  to  hold  a  gasket  after  the 
latter  had  become  saturated  with  oil;  consequently  they 
blew  out  and  had  to  be  often  repaired.  The  continual 
expansion  and  contraction  of  the  line,  due  to  its  having 
to  carry  hot  air  for  some  hours  and  then  cool  off,  loosened 
the  riveting.  Some  pieces  of  pipe  would  have  small  leaks 
throughout  their  entire  length.  These  failures  were  most 
apparent  in  the  500  ft.  nearest  the  compressor.  The  un¬ 
derground  air  lines  were  practically  tight.  As  they  were 
exposed  to  inspection,  this  w'as  verified  and  no  account 
of  their  loss  w^as  made. 

The  compressor  had  a  minimum  capacity  of  845  cu.ft. 
of  free  air  per  min.  Repeated  attempts  to  make  it  run 
slower  than  this  were  not  successful,  as  the  flyw’heel  would 
not  carry  it  over  centers.  This  w’as  more  than  the  pipe¬ 
line  loss,  so  one  afternoon  between  5:30  and  6:45,  when 
the  compressor  was  usually  shut  down,  a  blowoff  valve 
w'as  adjusted  to  allow  the  845  cu.ft.  per  min.  at  78-lb. 

•Minins  engineer,  Sudbury,  Ont. 
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gage  pressure  to  escape.  The  air  mains  were  shut  off 
from  the  compressor  during  this  adjustment,  then  they 
were  charged  with  air  at  78  lb.  and  the  increased  number 
of  revolutions  of  the  compressor  noted  over  a  period  of  30 
min.  From  this  it  was  computed  that  the  surface-line 
loss  was  205  cu.ft.  of  free  air  per  min.  Figuring  that  the 
pressure  was  maintained  on  the  lines  for  120  hr.  per 
week,  this  would  amount  to  1,480,000  cu.ft.  of  free  air, 
which  was  the  line  loss  during  that  period  of  time.  The 
underground  lines  were  shut  off  during  this  test  because 
all  of  the  machine  valves  were  open  to  blow  powder 
smoke. 

No  air  was  used  underground  from  Saturday  noon 
until  Monday  morning,  but  it  was  required  for  other 
purposes  until  11  p.m.  Saturday  evenings.  At  times 
the  demand  would  fall  below  the  minimum  capacity  of 
the  compressor,  and  in  order  to  keep  the  engine  running 
it  was  necessary  to  blow  off  some  of  its  product.  A  small 
receiver  was  made  of  pipe  fittings.  This  was  furnished 
with  an  orifice  in.  in  diameter  in  a  fV-in.  plate,  a 
thermometer,  and  a  pressure  gage.  The  instrument  was 
used  as  a  blowoff  one  Saturday  afternoon.  Compressed 
air  was  admitted  into  the  receiver  through  a  valve  and 
was  controlled  to  meet  the  requirements  of  the  compres¬ 
sor.  The  pressure  and  temperature  of  the  air  in  the  re¬ 
ceiver  were  taken  at  intervals.  From  these  readings  it 
was  computed  that  the  total  free  air  blown  off  during  the 
afternoon  and  evening  was  338,000  cubic  feet. 

The  air  used  by  the  blacksmith  shop  was  measured  by 
means  of  pitot  tubes  placed  in  a  tube  20  in.  long  with 
a  true  1-in.  bore.  The  pitot  tubes  were  made  of  iV-in. 
outside  diameter  copper  tubing.  They  were  soldered  into 
a  %-in.  to  ^-in.  pipe  bushing,  so  that  when  the  lat¬ 
ter  was  screwed  into  a  tapped  hole  in  the  side  of  the  20- 
in.  tube,  they  extended  into  the  tube  i/4  One  of 
them  faced  the  air  current  while  the  other  was  square 
with  it.  They  were  connected  to  a  glass  U-tube  made 
of  two  steam-gage  glasses  connected  at  their  lower  ends 
with  rubber  hose.  Water  or  mercury  was  used  to  de¬ 
termine  the  velocity  head  of  the  current  of  air.  The  20- 
in.  tube  was  fitted  with  a  thermometer  and  a  pressure 
gage  some  distance  from  the  pitot  tubes  and  behind  them 
so  that  eddy  currents  were  kept  from  the  tubes.  The  fol¬ 
lowing  formula  Avas  used  to  compute  the  air  flowing 
through  the  tube: 


Q  =  135 


\  f  +  400 


Where 

()  =  Cubic  feet  of  free  air  per  min.  at  00°  F.  and 
28.5  in.  barometer  floAving  in  the  1-in.  tube; 

//  =  Height  of  AA'ater  in  inches  representing  A^elocity 
head.  (When  mercury  was  used,  the  readings 
AA’ere  multiplied  by  13.6,  the  specific  gravity 
of  the  mercury.) 

P  =  Gage  reading; 

t  —  The  temperature  of  the  compressed  air  (°  F.). 

The  instrument  was  set  in  the  air  line  some  little  dis¬ 
tance  from  the  blacksmith  shop,  so  as  to  haA’e  between 
it  and  the  shop  some  receiver  capacity  in  the  shape  of 
pipe  line.  This  took  off  some  of  the  sharp  peaks  in  flow 
caused  by  the  drill  sharpener  and  the  hammer.  It  was 
found  that  the  drill  sharpener,  furnace  and  forge  working 
36  hr.  per  week  used  550  cu.ft.  of  free  air  per  min.,  or 
1,188,000  cu.ft.  per  week;  the  other  forges  in  18  hr.,  at 


160  cu.ft.  of  free  air  per  min.,  used  172,800  cu.ft.:  the 
hammer  in  6  hr.,  at  720  cu.ft.  of  free  air  per  min.,  used 
259,200  cu.ft.,  giving  a  total  for  the  shop  per  Aveek  of 
1,620,000  cu.ft. 

Air  was  supplied  to  two  rock  houses  to  operate  chute 
gates  and  drop  hammers.  On  Saturday,  from  noon  un¬ 
til  11  p.m.,  compressed  air  was  used  by  the  rock  houses 
and  for  2%  hr.  by  the  blacksmith  shop.  On  the  Satur¬ 
day  afternoon  of  the  Aveek  of  the  test,  the  following  Avas 
obtained:  Total  air  compressed  from  noon  till  11  p.m.‘. 
670,000  cu.ft.;  blowoff,  338,000  cu.ft.;  line  loss,  118,- 
000  cu.ft.;  blacksmith  shop,  27,000  cu.ft.,  leaving  for 
the  amount  consumed  by  the  rock  houses  in  8  hr.  actual 
operation,  187,000  cu.ft.  In  the  72  hr.  per  week  of  rock- 
house  operation,  about  1,683,000  cu.ft.  of  air  Avas,  there¬ 
fore,  required. 

Most  of  the  rock  drills  were  of  the  SYg-in.  piston  type. 
Arrangements  were  made  to  suspend  pumping  for  one 
shift  during  the  week,  and  make  it  up  during  the  next 
shift.  During  that  time  there  were  221/2  drfil  shifts 
worked.  The  folloAving  results  Avere  obtained;  Total 
air  compressed  during  the  shift,  1,439,000  cu.ft. ;  line 
loss,  120,000  cu.ft.;  blacksmith  shop,  270,000  cu.ft.;  rock 
houses,  140,000  cu.ft.;  difference  consumed  by  drills, 
909,000  cu.ft.  This  AV'as  used  both  for  actual  drilling 
and  for  bloAving  the  poAvder  smoke.  The  mine  had  good 
natural  ventilation,  so  that  the  compressor  was  shut  down 
soon  after  drilling  ceased.  If  the  drill  machines  operated 
on  an  aA^erage  of  4i/^  hr.  actual  running  time  during  the 
shift,  the  figures  reduce  to  150  cu.ft.  per  machine  per 
min.,  which  is  a  figure  often  used  Avhen  estimating  com¬ 
pressor  capacity  required.  During  the  week  in  question, 
there  were  1111/4  machine  shifts  worked,  Avhich  required, 
on  the  basis  of  the  figures,  4,490,000  cu.ft.  of  free  air. 

Pumping  water  with  air  is  expensive.  One  of  the  mine 
pumps  had  been  previously  tested.  An  Ingersoll-Ser- 
geant  12  and  14i/4xl4-in.  compressor  furnished  air  for  a 
No.  10  Cameron  mine  pump,  14  and  8xl3-in.  No  other 
uses  were  made  of  the  air  and  the  air  line  in  this  case  was 
tight.  Indicator  cards  Avere  taken  from  both  the  air  and 
steam  cylinders  of  the  compressor.  The  valve  adjustments 
were  good  and  the  pistons  tight.  The  total  pumping 
head  of  the  pump,  ineluding  suction  and  pipe  friction, 
AA'as  103.1  ft.  The  Avater  pumped  was  measured  by  a 
4-in.  orifice  in  a  tank  at  the  surface.  The  overall  effi¬ 
ciency  from  steam  indicated  horsepower  to  useful  work 
done  on  the  AA^ater  was  only  6.81%.  In  the  present  case, 
the  amount  of  air  used  by  the  mine  pumps  during  the 
AA’eek  Avas  determined  by  difference,  as  is  shoAvn  in  the 
folloAving  table,  Avhich  also  gi\'es  the  complete  air  distribu¬ 
tion  for  the  Aveek. 


Cu.Ft. 

Per  Cent, 
of  Total 

Per  Cent. 

Total 

Delivered 

Free  Air 

Compressed 

by  Mains 

Total  air  compressed. . . . 

19,200,000 

100.0 

Airline  losses  . 

1,480,000 

7.7 

Blowoff . 

338,000 

1.8 

Blacksmith  shop . 

1,620,000 

8.4 

9.3 

Rock  houses . 

1,683,000 

8.8 

9.7 

Rock-drilling’  machines. 

4,490,000 

23.4 

25.8 

Underground  pumps.... 

9,589,000 

49.9 

55.2 

It  is  true  that  succeeding  weeks  might  not  haA^e  had 
the  same  distribution  percentage,  but  to  obtain  an  ac¬ 
curate  distribution  for  the  cost  sheet  of  each  month 
would  take  an  expensiA^e  equipment,  which,  in  most  cases, 
would  hardly  be  Avarranted.  To  make  tests  similar  to  the 
above  every  three  months  is  not  expensive  and  is  much 
more  accurate  than  merely  guessing  at  a  division. 
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SYNOPSIS — Geology,  history,  quarrying  and  treatment  Tlie  tripoli  is  generally  found  at  a  shallow  depth  under 
methods  of  the  tripoli  deposits  of  southwestern  Missouri,  the  surface  soil  and  loose  flint  and  is  in  massive  form, 
Tripoli  an  unexcelled  filtering  medium.  Large  hlocks  not  lying  in  regular  strata  or  showing  any  regularity  of 
for  filters  hecoming  scarce.  Oklahoma  Tripoli  Co.  claims  deposition.  The  deposits  are  in  the  nature  of  blanket 
to  have  a  method  of  manufacturing  artificial  filtering  veins  with  no  regular  bedding  planes,  joints  or  seams. 
stones  out  of  ground  tripoli.  Costs  and  future  of  the  AA'hile  the  deposits  as  a  whole  are  flat,  there  are  many 
industry.  ,  local  irregularities  and  waves  to  the  beds.  The  deposits 

35  vary  from  1  to  as  much  as  18  ft.  in  thickness. 

Among  the  different  abrasive  materials,  such  as  fuller’s  Tripoli  is  almost  pure  silica  and  undoubtedly  formed 
earth,  volcanic  ash,  carborundum,  silex  and  infusorial  from  the  decomposition  or  weathering  of  flint  chert,  sam- 
deposits,  there  is  found  tripoli,  an  absorbent  as  well  as  pies  having  been  found  grading  from  hard  “knife-blade” 
an  abrasive  rock,  which  is  mined  or  quarried  commercial-  flint  into  pure  soft  tripoli  with  an  entire  absense  of  fos- 
ly  in  the  United  States  only  in  the  immediate  vicinity  sils  and  diatoms.  The  red  clay  has  in  places  stained  the 
of  Seneca,  Newton  County,  Missouri.  tripoli  to  a  rose  color  while  in  others  it  is  a  pure  white. 

Tripoli  is  a  fine-grained,  exceedingly  porous  variety  In  some  instances  a  beautiful,  banded  structure  is  found, 
of  silic-eous  rock  of  light  weight,  with  great  absorbent  Occasionally  the  deposits  are  of  such  massive  character 
qualities.  vVhen  first  mined  or  when  the  “sap”  is  in  the  and  free  from  joints  and  seams  that  blocks  several  feet 


New  Mill  for  the  Oklahoma  Tripoli  Company 


Tram  from  Quarry 


stone  it  is  soft  and  easily  cut  with  a  knife,  but  when 
thoroughly  dried  is  harder  and  more  compact.  AVhen 
immersed  in  water  the  stone,  no  matter  of  what  age, 
again  becomes  soft  and  easily  worked. 

Although  found  in  many  different  places  in  Newton 
County,  Mo.,  and  Ottawa  County,  Okla.,  there  seem  to 
be  two  main  ranges  in  which  the  workable  deposits  lie, 
one  running  from  Racine,  Mo.,  in  a  southeasterly  direc¬ 
tion  and  one  running  southeast  from  Seneca,  Mo.,  and 
also  northwest  into  Ottawa  County,  Okla.  Isolated  de¬ 
posits  are  found  at  Wyandotte,  Fairland  and  Grove, 
Okla.,  and  near  Neosho,  Mo.  This  trend  of  the  deposits 
seems  to  coincide  with  the  trend  of  the  lead  and  zinc 
deposits  of  the  Joplin  district  adjoining. 

Geology 

The  deposits  of  tripoli  are  found  in  the  Boone  forma¬ 
tion  of  the  Mississippian  series  of  the  Carboniferous  age. 
This  is  the  same  formation  that  carries  the  lead  and  zinc 
deposits  of  the  Joplin  district  and  consists  mainly  of 
limestones  and  cherts. 


square  can  be  quarried,  but  generally  the  deposits  are 
broken  and  full  of  irregular  seams  and  joints.  The  de¬ 
posits  that  have  been  worked  are  on  the  top  of  flat  hills 
or  plateaus  broken  by  small  draws,  where  croppings  are 
usually  found  and  no  deposits  have  been  worked  where 
there  is  more  than  10  to  13  ft.  of  surface  overburden. 

Flint  balls  or  boulders  and  seams  of  flint  and  clay  are 
frequently  found  in  the  formation,  but  where  the  tripoli 
is  used  for  flour  do  not  generally  render  the  deposit  un¬ 
fit  for  working. 

Development  of  the  Industry 

Tripoli  was  first  exploited  about  35  years  ago  and  a 
number  of  small  companies  operated  near  Seneca,  Mo., 
quarrying  the  rock  and  manufacturing  filter  stones  and 
scouring  bricks.  Later  when  its  value  as  an  absorbent 
and  abrasive  was  understood,  the  American  Tripoli  Co. 
was  organized  and  bought  out  the  small  companies. 

This  company  has  a  mill  of  about  30  tons  capacity  and 
a  filter  plant  at  Seneca  and  is  quarrying  rock  from  its 
land  north  of  Seneca  and  from  the  Modoc  Reservation  in 
Oklahoma. 


•Mining  engineer,  Butte,  Mont. 
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The  Racine  Tripoli  Co.  is  operating  a  small  mill  at 
Racine,  where  water  power  is  used.  The  Clean  Cleaner 
Co.  is  quarrying  rock  and  shipping  it  unmilled  to  its 
plant  in  Indiana.  The  Oklahoma  Tripoli  Co.,  the  young¬ 
est  in  the  field,  has  quarries  and  a  mill  one  mile  south  of 
Peoria,  Okla.,  and  five  miles  northwest  of  Seneca. 

Tripoli  is  a  light,  porous  stone  resembling  “cotton 
rock”  or  chalk  and  found  in  white,  cream  and  rose  colors. 
A  perfectly  dry  piece  will  absorb  about  50%  of  its  own 
weight  in  water.  When  mined  it  will  run  from  25  to 
35%  heavier  than  its  dry  weight.  The  specific  gravity 
of  one  sample  from  the  Oklahoma  Tripoli  Co.  was  2.14, 
equivalent  to  133.5  lb.  to  the  cubic  foot  or  15  cu.ft.  to 
the  ton.  As  there  is  no  standard  of  quality  or  recognized 
grade  of  purity  for  tripoli,  only  a  comparative  analysis 
of  deposits  now  being  worked  can  be  made. 

The  following  are  five  analyses  of  tripoli  quarried  near 


Seneca : 

1 

2 

3 

4 

6 

silica  . 

98.28 

98.100 

98.10 

98.35 

99.30 

Alumina  . 

0.17 

0.240 

0.24 

Iron  oxide . 

0.53 

0.270 

0.27 

1.20 

0.15 

Lime  . 

Trace 

0.184 

0.33 

0.08 

0.07 

0.17 

0.23 

0.27 

6.230 

1.17 

Ignition  . 

0.60 

1.160 

0.60 

0.50 

Organic  matter 

0.008 

Trace 

Trace 

Total  . 

99.92 

100.192 

100.34 

99.23 

100.02 

Specific  gravity. 

2.02 

2.14 

Absorbent  qualities . 

58.9% 

52.67 

Note — Samples  1,  2  and  3,  assays  from  U.  S.  Geol.  Surv. 
report.  Sample  4,  from  quarry  of  American  Tripoli  Co.  Sam¬ 
ple  6,  from  quarry  of  Oklahoma  Tripoli  Co. 

Black  specks  are  encountered  in  some  of  the  quarries, 
but  these  have  been  proved  by  analysis  to  be  organic 
matter  which  partially  disappears  in  drying  and  is  not 
noticeable  when  ground;  it  does  not  impair  the  value 
of  the  product  in  the  least.  Pits  on  the  McConkey  land 
north  of  Peoria,  Okla.,  show  a  pure  white  tripoli  which 
slacks  after  exposure  to  the  air ;  this  is  due  probably  to  fu- 
ageing  of  the  stone  and  fatally  impairs  its  value. 

Uses 

Tripoli  was  first  used  for  scouring  bricks,  blotters  and 
filter  stones,  but  the  supply  of  stone  suitable  for  filter 
purposes  has  become  so  depleted  that  this  is  only  a  minor 
use  at  the  present  time.  The  bulk  of  the  product  is 
tripoli  flour  which  is  used  mainly  as  the  abrasive  element 
in  scouring  soaps,  such  as  Clean  Cleaner,  Bon  Ami, 
Okamo,  etc.  As  tripoli  is  insoluble  it  is  not  used  in  soap 
powders.  It  is  also  used,  however,  with  emery  dust,  in 
nail  polish,  as  a  filler  for  paper  and  rubber,  and  for  all 
kinds  of  polishing  and  buffing.  Finally  it  takes  the 
place  of  fuller’s  earth  for  lubricating  oils. 

Quarrying 

The  usual  method  of  quarrying  tripoli  has  been  to  re¬ 
move  the  surface  overburden  by  means  of  plows  and 
scrapers  until  a  face  is  exposed  and  the  deposit  opened 
up.  The  tripoli  is  then  shot  with  charges  of  black 
powder,  broken  up  with  picks,  loaded  with  forks  into 
wagons  and  taken  to  the  dry  sheds  where  it  is  air  dried 
for  a  period  of  three  to  four  months  before  milling.  The 
American  Tripoli  Co.  has  about  15  double-deck  dry  sheds, 
approximately  30x150  ft.,  where  the  tripoli  is  stored  for 
drying. 

MTien  the  rock  is  quarried  for  filter  stones,  channels 
are  cut  with  picks  along  the  seams  or  joints-  and  holes 
drilled  below  the  block  and  filled  with  unslacked  lime. 
The  lime  absorbs  the  moisture  from  the  stone  and  in 


swelling  breaks  out  the  blocks  in  the  required  size.  In 
places  the  stones  are  sawed  out  in  the  pits  to  the  re¬ 
quired  size. 

The  Oklahoma  Tripoli  Co.  has  its  mill  situated  near 
the  quarry  with  a  tram  running  directly  into  the  pits. 
The  stripping  is  to  be  done  with  steam  shovels  and  the 
tripoli  sorted  and  loaded  directly  into  the  tram  cars  and 
hauled  to  the  mill.  The  dry  sheds  are  eliminated  by  the 
use  of  a  drier  in  the  mill. 

Stones  for  Filtering 

The  manufacture  of  the  filter  stones  is  a  simple  mat¬ 
ter.  The  green  stone  full  of  moisture  is  taken  to  the 
mill  and  sawed  into  blocks  of  approximate  shape  and 
size  by  means  of  a  circular  saw  set  with  removable  teeth, 
this  made  necessary  by  the  great  wnar  on  the  saw.  After 
drying,  the  blocks  are  put  on  lathes  and  turned  to  the 
required  size  by  means  of  disks  faced  with  carborundum. 
Some  of  the  machines  are  operated  by  foot  power.  Holes 
are  bored  in  the  blocks  that  require  it  and  the  filter  is 
ready  for  market.  The  presence  of  black  specks  of 
organic  matter  or  the  presence  of  sand  pits  destroys  the 
value  of  the  material  for  filter  purposes.  None  of  the 
present  operators  has  been  able  to  make  filters  from  the 
tripoli  flour,  as  the  binder  destroys  the  porosity  of 
the  filter.  The  Oklahoma  Tripoli  Co.  claims,  however, 
to  have  discovered  a  process  of  adding  a  binder  and  burn¬ 
ing  in  a  retort,  producing  filters  of  any  size  and  density. 
If  this  claim  is  proved,  the  filter  business  of  the  country 
wdll  be  revolutionized,  for  it  is  well  known  that  tripoli 
excels  all  other  products  for  filter  purposes. 

Milling 

In  the  old  process  of  milling  the  stone,  practiced  by 
the  American  Tripoli  Co.,  the  dry  stone  is  taken  from  the 
w'agons  and  fed  by  hand  into  a  Blake  crusher.  From  the 
crusher  the  product  is  ground  between  steel  buhrs  and 
bolted  to  the  required  fineness.  The  product  is  classed  as 
once  ground  or  about  60  mesh,  twice  ground  or  about 
150  mesh  and  air  float  or  what  is  saved  by  the  dust  col¬ 
lectors.  The  product  is  packed  by  machines  into  sacks 
or  barrels  lined  with  paper  and  loaded  directly  into  cars 
for  shipment. 

The  Oklahoma  Tripoli  Co.  is  just  completing  a  mill 
of  entirely  different  character.  The  stone  is  dumped 
automatically  from  the  tram  cars  into  a  three-compart¬ 
ment  bin  of  1000  tons  capacity,  arranged  for  the  three 
different  colors.  From  this  bin  the  stone  is  fed  into  a 
gyratorv  and  crushed  to  a  size  of  1  in.  An  elevator  takes 
the  crushed  stone  up  into  a  100-ton  hopper  which  feeds 
into  a  cylindrical,  revolving  drier  8  ft.  in  diameter  and 
56  ft.  long.  A  furnace,  fired  w’ith  wood,  furnishes  the 
heat  which  passes  through  a  3-ft.  cylinder  in  the  center 
and  back  through  between  the  two  cylinders  to  an  ex¬ 
haust  fan.  The  dried  product  is  discharged  at  the  rate 
of  about  10  tons  per  hour  into  a  roll-hammer  crusher. 
An  elevator  takes  the  crushed  stone  up  into  a  small  bin 
which  feeds  it  into  a  tube  mill.  From  the  tube  mill  the 
product  is  elevated  again  into  an  air  separator  where 
the  flour  is  blown  through  large  pipes  into  settling  cham¬ 
bers.  The  oversize  or  imperfectly  ground  product  falls 
from  the  air  separator  into  a  screw  conveyor  and  is  re¬ 
turned  to  the  tube  mill.  The  flour  is  blown  into  bags 
and  through  these  into  the  storage  bins.  That  which  is 
blown  through  the  bags  is  collected  by  dust  c-ollectors.  The 
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finished  product  from  the  mill  nearly  all  passes  through 
a  200-mesh  screen.  The  air  float  is  an  impalj)able  powder 
and  is  used  for  silver  ])olish.  This  company  has  also 
perfected  a  process  of  washing  or  bleaching  the  flour  to  a 
pure  white. 

Pkoductiox  Costs 

The  production  of  tripoli  increased  from  200  tons  in 
1888  to  <()80  tons  in  1012.  The  value  of  the  filter  stones 
dei)ends  entirely  on  the  size  and  shape.  The  value  of 
the  flour  is  given  as  $7.50  per  ton,  f.o.b.  Seneca.  The  air- 
float  flour  brings  as  much  as  $30  per  ton.  The  cost 
of  quarrying  and  delivering  to  the  mill  dry  by  the  old 
metliod  is  about  $1.30  per  ton.  The  cost  of  milling  and 
sacking  is  about  $2.70  per  ton,  making  a  total  cost  for 
(]uarrying  and  milling  of  about  $4  per  ton.  The  methods 
to  be  employed  by  the  Oklahoma  Tripoli  Co.,  if  success¬ 
ful,  will  reduce  the  cost  one-third  to  one-half. 

Markets  and  Fi  tere  Promise 

The  market  for  tripoli,  aside  from  filter  stones,  has 
apparently  u])  to  the  present  time  been  limited.  A  care¬ 
ful  investigation  of  the  real  market,  however,  has  shown 
that  all  the  market  needed  was  its  development  and  that 
the  consumers  waited  for  the  supply.  If  filters  can  be 
made  from  the  flour  an  almost  unlimited  field  is  open. 
Tripoli  combines  such  valuable  qualities  that  new  uses 
for  the  stone  will  readily  be  found.  The  supply  of  the 
stone  apparently  is  almost  unlimited,  although  a  great 
many  of  the  deposits  are  of  poor  quality  and  of  no  value. 
'I'he  capital  required  to  ereet  a  modern  mill  is  in  the 
neighborhood  of  $50,000,  a  sum  that  will  deter  almost  all 
investors  until  the  market  has  reached  larger  proportions. 

1  am  indebted  for  many  of  the  facts  and  figures  here 
presented  to  U.  S.  Geol.  Surv.  Bull.  340,  by  C.  E.  Sieben- 
thal  and  K.  D.  Mesler. 

CImms«-SiiEMcies!ic^  of 
L/Ocs^tiosn  Notice 

Whether  a  person  who  has  located  a  mining  claim  has 
abandoned  it  is  a  matter  of  intention  to  be  determined 
from  a  consideration  of  his  acts,  as  well  as  by  any  state¬ 
ments  that  he  may  have  made.  Unless  an  abandonment  is 
made  with  fraudulent  purposes,  the  locator  may  make  a 
valid  relocation  on  a  claim  including  part  of  the  ground 
covered  by  the  abandoned  location.  “If  the  owner  of  a 
claim  abandons  any  part  of  it  from  any  improper  motive, 
such,  for  instance,  as  to  escape  the  annual  assessment,  and 
thereby  projecting,  or  attempting  to  project,  his  rights 
one  year  into  the  future  without  doing  his  annual  assess¬ 
ment  work,  then  it  well  may  be  that  such  abandonment 
would  be  held  to  have  been  prompted  by  ulterior  motives, 
and  therefore  void.”  A  location  notice  written  on  a  piece 
of  white  paper  placed  on  a  stick  and  partly  covered  by  a 
rock  to  prevent  the  wind  from  blowing  it  away  cannot  be 
regardecl  as  having  been  insufficiently  posted,  as  a  matter 
of  law.  (Colorado  Court  of  Appeals,  Emerson  vs.  Akin, 
140  Pacific  Reporter  481.) 

The  Consumption  of  Hieh  Explosives  (dynamite,  nitro 
glycerine,  dynalite,  grun  cotton,  etc.)  in  the  United  States  in 
1S12,  as  reported  by  the  U.  S.  Bureau  of  Mines,  was  89,703,081 
pounds. 


Tliie  espials  of 

KMcieimcy 

By  Wilber  Meyers* 

Efficiency  in  mining  is  as  old  as  the  industry  itself. 
Ir  is  attained  by  the  systematic  analysis  of  existing  con¬ 
ditions  with  continual  study  of  how  to  improve  these 
conditions  so  as  to  make  operations  safer  and  more  pro¬ 
ductive  for  the  same  expenditure — this,  combined  with  a 
common-sense  attitude  toward  the  ever-occurring  emer¬ 
gencies  that  are  a  part  of  the  business. 

There  are  certain  fundamental  principles  of  efficiency 
that  will  apply  whether  mining  is  being  carried  on  for 
coal,  iron,  gold  or  any  other  substance.  The  nature  of 
mining  makes  efficiency  particularly  important.  The 
policy  of  letting  well  enough  alone  because  a  routine 
management  is  paying  small  profits,  is  unreasonable  when 
it  is  remembered  that  the  wealth  of  the  property  is  being 
exhausted  and  that  there  is  no  future  chance  to  recover 
the  money  lost  from  year  to  year  in  producing  at  a  higher 
cost  per  ton  than  was  absolutely  necessary.  The  main 
avenues  of  cost  in  any  mine  are  labor  and  supplies;  there 
are  other  expenses  that  must  be  met,  such  as  taxes,  in¬ 
surance,  royalties,  personal  injuries,  legal  expense  in  con¬ 
nection  vyith  damage  suits,  etc.,  but  the  cost  of  labor  and 
the  cost  of  supplies  are  the  two  great  factors  in  mining 
costs,  labor  being  the  greatest  of  these  two.  One  of  the 
first  necessary  operations  in  introducing  an  efficiency 
scheme  is  to  secure  the  good  will  of  the  workmen,  since 
a  contented  workman  in  full  sympathy  with  progressive 
ideas  is  much  better  material  to  work  on  than  one  sus¬ 
picious  and  dissatisfied,  antagonistic  to  innovations, 
which  he  fears  are  part  of  some  new  scheme  to  get  the 
best  of  him.  It  is  peculiarly  necessary  to  get  the  good 
will  of  mine  employees,  since  they  work  in  isolated  places, 
incapable  of  constant  supervision.  While  it  may  be  true 
that  their  work  can  be  gaged  by  results  obtained,  yet 
these  results  will  often  be  the  maximum  of  the  second¬ 
er  third-class  workman,  the  best  workmen  being  afraid 
to  let  themselves  out  to  their  full  capacity  for  various 
reasons.  The  management  could  do  something  to  win 
and  hold  the  good  will  of  its  workmen  by  getting  their 
viewpoint,  based  on  personal  knowledge  of  working  and 
living  conditions. 

Better  light  in  the  mine  would  be  of  benefit  to  the 
miner,  eliminating  some  of  the  hazards  surrounding  his 
work  and  increasing  productiveness,  since  he  could  de¬ 
tect  and  secure  dangerous  places  more  quickly,  facilitat¬ 
ing  his  work  in  different  ways ;  it  would  help  not  only  the 
miner  but  also  the  operator.  Better  ventilation,  good 
drinking  water,  sanitation ;  all  these  have  a  direct  bear¬ 
ing  on  a  miner’s  comfort  and  safety,  and  incidentally  on 
his  productiveness,  for  as  soon  as  the  workman  sees  that 
the  management  is  improving  things  for  his  benefit,  he 
will  begin  to  cooperate  and  his  good  will  is  w’on. 

Harmony  between  different  departments  is  another 
fundamental  requisite  of  efficiency.  Friction  wastes 
power  with  men  as  well  as  in  machinery.  Sometimes 
there  exist  petty  jealousies  between  the  practical  miner 
v  ho  has  obtained  his  knowledge  by  years  of  experience 
and  the  engineer  who  has  graduated  from  college  after 
a  four-  or  five-year  mining  course.  Both  types  of  men 
are  necessary  and  working  in  harmony  each  helps  the 
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ether,  while  the  company  gets  the  best  results  from  both. 
Sometimes  the  men  at  the  shaft-top  fail  to  work  together 
with  the  men  below,  signals  are  misinterpreted,  hoisting 
is  delayed,  etc.  A  smoker  or  concert  occasionally,  even  a 
picnic,  will  get  the  men  together  in  a  happy  frame  of 
mind  and  eliminate  a  lot  of  petty  jealousies. 

One  great  aid  to  efficiency  is  the  bonus  or  premium 
system,  or  profit-sharing  with  the  employees ;  this  identi¬ 
fies  the  interests  of  the  workmen  with  the  interests  of  the 
company.  Such  a  system  properly  administered  will 
enable  the  miners  to  earn  more  money  per  day  and  the 
company  to  produce  at  a  lower  cost  per  ton. 

Education  of  the  workmen  is  of  the  greatest  impor¬ 
tance.  Either  the  boss  or  a  skilled  fellow  employee  as  a 
companion,  can  show  the  green  workman  how  to  obtain 
a  maximum  result  with  the  minimum  expenditure  of 
labor  and  also  how  to  detect  and  secure  dangerous  places. 
Racial  characteristics  can  be  taken  advantage  of  in  this 
way,  thus  an  old  experienced  Italian  could  have  a 
younger  man  of  his  own  nationality  put  with  him  to  good 
advantage.  If  increased  pay  is  given  for  increased  pro¬ 
duction,  this  plan  will  stimulate  both  men  to  their  best. 

A  suggestion  box  to  enable  the  more  intelligent  work¬ 
men  to  submit  to  the  management  plans  for  improve¬ 
ments  in  methods  often  yields  practical  and  economical 
ideas.  If  these  are  paid  for  and  proper  credit' given  to 
the  workmen  submitting  them,  it  is  an  incentive  to  draw 
out  the  best  working  ideas. 

If  the  foremen  of  different  departments  w’here  the 
work  is  similar,  are  made  to  hand  in  to  the  office  daily 
reports  made  out  on  standard  blanks,  a  comparison  of 
production  and  of  accidents  under  each  foreman  can  be 
made  and  friendly  competition  stimulated  among  the 
foremen,  especially  if  the  reports  are  know’n  to  be  the 
basis  for  promotion. 

Standardizing  equipment  and  supplies  will  tend  to  re¬ 
duce  the  quantity  of  supplies  carried  in  stock  and  the 
amount  of  money  tied  up  at  any  one  time,  and  will  fa¬ 
cilitate  repairs,  inasmuch  as  the  workmen  will  become 
acquainted  wdth  the  kind  of  supplies  needed  and  used 
and  transfers  of  both  equipment  and  supplies  can  be 
made  from  one  part  of  the  mine  to  another.  If  tracks 
of  different  gage  are  used  for  tramming,  there  must  of 
necessity  be  various  sizes  of  equipment  such  as  cars, 
motors,  etc.,  and  this  equipment  would  not  be  inter¬ 
changeable,  w^hereas  if  all  tracks  are  standardized, 
changes  can  be  effected  readily.  Again,  trolley  wire  may 
be  either  grooved,  figure-8  or  round ;  if  two  or  three 
of  these  sections  are  used,  there  will  usually  be  neces¬ 
sary  two  sets  of  supplies  to  accompany  the  wire;  while 
if  one  kind  is  used  throughout  the  mine,  both  on  the 
surface  and  underground,  there  can  be  no  misunder¬ 
standings  when  trolley  wire  is  ordered. 

Recovering  timbers,  rails,  switchpoints,  frogs,  rail 
spikes,  pipe,  trolley  wire,  hangers,  etc.,  from  places  that 
are  to  be  abandoned,  or  caved,  instead  of  allowing  them 
to  be  buried,  will  materially  decrease  the  total  expendi¬ 
ture  for  supplies.  If  supplies  are  standardized,  this  re¬ 
covered  material  can  be  used  at  once,  being  already 
underground,  and  a  saving  of  time  secured,  because  new 
supplies  would  have  to  be  taken  out  of  the  mine  ware¬ 
house  and  sent  below. 

Workmen  can  be  educated  to  economy  in  the  use  of 
supplies.  The  common  w’aste  of  oil  by  motormen  is  un¬ 
necessary.  Miners  often  break  or  lose  their  tools  when 


they  do  not  like  them,  or  when  they  want  new  ones,  but 
if  they  have  to  return  the  old  tools  to  get  new,  or  else 
be  charged  for  the  new,  the  management  will  be  pretty 
sure  of  getting  maximum  length  of  service  from  all  tools 
issued. 

Prompt  return  of  dull  tools  to  the  blacksmith  shop  for 
resharpening  is  another  practice  that  makes  for  effic¬ 
iency.  Where  two  shifts  are  worked,  it  is  a  common 
thing  for  one  shift  to  leave  its  dull  tools  for  the  next 
shift,  rather  than  to  take  them  out. 

Discretion  in  the  choice  of  supplies  is  important ;  many 
joints  are  made  wdth  high-priced  sheet  packing  when 
cheaper  packing  would  serve  the  same  purpose,  or  even 
asbestos  roll-board  or  mill-board  costing  about  one-  quar¬ 
ter  as  much.  Or  take  the  common  spike  used  for  a  30- 
lb.  rail,  the  size  is  either  3i/^xi/^  in.,  or  4xi/^  in.;  the 
cost,  including  freight  from  the  wdiolesale  house  to  tlie 
mine,  will  be  approximately  one  cent  per  spike.  The 
3i/^-in.  spike  runs  about  140  more  to  the  200-lb.  keg 
tlian  does  the  4-in.  There  are  places  where  a  3i/^-in. 
rail  spike  can  be  used  instead  of  a  4-in.  resulting  in  a 
possible  saving  of  $1.40  per  keg.  Rail  spikes  are  an  ex¬ 
cellent  illustration,  because  so  many  are  wasted  in  almost 
every  mine,  and  in  most  mines  are  not  recovered  for  use 
a  second  time,  yet  every  4xi/^-in.  spike  saved  represents 
a  saving  of  approximately  one  cent. 

^Vhile  none  of  these  suggestions  are  new,  they  are 
w'orth  calling  attention  to  as  ways  in  which  efficiency 
can  be  increased  in  mining,  wdth  a  resultant  increase  in 
production  or  a  decrease  in  costs. 

Miiiiinig  Costs,  MoEiitas^a- 


The  following  figures  give  the  cost  of  mining  and  de¬ 
velopment  at  the  Montana-Tonopah,  Tonopah,  Nev.,  as 
shown  in  its  report  for  year  ended  Aug.  31,  1913.  Hoist¬ 
ing  operations  consisted  of  raising  69,188  tons  of  rock, 
of  which  52,361  tons  was  ore.  Development  work  totaled 
10,243  ft.  as  shown  in  the  table  that  follows: 


Breaking: 

Labor  . 

Supplies  . 

Compressed  air . 

Total  breaking  . 

Hoisting  and  dumping; 

Labor  . 

Supplies  . 

Compressed  air  . 

Total  hoisting  and  dumping 
General: 

Tramming  and  shoveling . 

Timber  labor  . 

Timber  supplies  . 

Supervision  . 

Tool  sharpening  . 

Surveying  . 

Sampling  and  assaying . 

Storekeeper  . . . 

Water  . 

Boilers  . 

Mine  machines . 

General  .expenses  . 

Total  . 


Average  Cost  per 
Ton  of  Ore 

Develop- 
Mining  ment 


$0, 

,440 

$0, 

.333 

0, 

.197 

0, 

.213 

0, 

.086 

0, 

.062 

,723 

,608 

0. 

.207 

0, 

,086 

0. 

,047 

0, 

.020 

0. 

.106 

0. 

,042 

,360 

Jo. 

,148 

0. 

.794 

0, 

,315 

0. 

.243 

0, 

.062 

0, 

.216 

0 

032 

0, 

,090 

0, 

,064 

0, 

025 

0, 

.022 

0. 

,024 

0. 

,018 

0. 

.038 

0, 

,016 

0. 

,010 

0, 

,007 

0, 

,004 

0, 

.013 

0, 

,022 

0, 

,010 

0. 

020 

0. 

,025 

0. 

,051 

0. 

,034 

%2. 

,620 

JT. 

.364 

Development  per  foot: 

Drifting  .  31fi6  ft.®|5.29  per  ft. 

Crosscutting .  5578  ft.®  4.42  per  ft. 

Raising  .  1335  ft.®  4.26  per  ft. 

Sinking  .  164  ft.(g)16.29  per  ft. 

Total  development,  10,243  ft.  @  -4.86  per  ft.,  exclusive  of 
compressed  air,  hoisting  and  general  charges. 
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UnsiOcRoDowiii  Sample  Catcher 

By  Edwin  J.  Collins* 

It  is  sometimes  difficult  to  get  a  suitable  receptacle  in 
which  to  catch  samples  cut  from  an  ore  face.  A  box 
is  hard  to  hold  in  the  desired  position,  especially  in  small 
workings.  A  canvas  on  the  floor  in  many  places  is  diffi¬ 
cult  to  spread  and  where  the  ground  is  loose,  material 
will  sometimes  fall  on  the  canvas  from  outside  the  sam¬ 
ple  cut.  Various  sample  catchers  made  of  cloth  on  metal 
frames  have  been  devised.  The  catcher  here  illustrated 
is  one  I  designed  and  have  found  satisfactory.  It  consists 
of  a  frame,  a  handle  and  a  canvas  bag  sewed  to  the  frame. 
The  frame  is  made  of  %-in.  wrought-iron  pipe  in  two 
parts  joined  together  by  two  unions.  Into  a  i/4-in.  tee 


Canvas  Catcher  with  a  Filvme  of  Small  Pipe 


bushed  into  one  side  of  the  frame  is  screwed  a  handle  of 
i/4-in.  wrought-iron  pipe,  which  can  be  any  length  desired 
and  can  be  set  in  any  position  in  plane  PP  by  turning 
the  %-in.  tee.  A  convenient  length  of  handle  for  or¬ 
dinary  sampling  is  2  ft.  For  ease  of  carrying  in  baggage, 
the  handle  can  be  made  of  a  number  of  pieces  of  pipe, 
12  in.  long,  screwed  together  with  couplings  when  in 
use.  A  tee  at  the  end  of  the  handle  gives  a  Arm 

grip  for  the  hand  and  makes  the  catcher  easier  to  hold. 

A  canvas  bag  is  suspended  from  the  frame  by  being 
sewed  to  it.  Openings  are  left  at  the  two  unions  so  that 
they  can  be  screwed  together  and  unscrewed.  The  bag 
is  made  to  slope  toward  the  handle  side  of  the  frame,  as 
shown,  bringing  the  center  of  gravity  of  the  loaded  bag 
as  close  to  the  handle  as  possible.  The  6-in.  opening  at 
the  bottom  of  the  sack  is  closed  by  means  of  a  pucker 
cord  which  is  laced  through  the  12  eyelet  rings  shown  in 
the  drawing. 

♦Mining  engineer,  Torrey  Bldg.,  Duluth,  Minn. 


The  canvas  bag  and  frame  will  lie  flat  and  are  better 
than  a  piece  of  canvas  when  taking  a  sample  close  to  the 
bottom  of  a  drift.  When  taking  large  samples,  the  can¬ 
vas  bag  can  be  emptied  into  the  sample  sack  as  many 
times  as  necessary.  The  sample  will  drop  through  the 
6-in.  opening  into  the  sample  sack  or  other  receptacle,  by 
untying  the  pucker  cord.  By  the  use  of  the  handle, 
which  can  be  set  at  any  angle,  the  man  holding  the 
catcher  can  always  stand  so  as  not  to  interfere  with  the 
man  cutting  the  sample.  Thus,  when  the  man  cutting 
the  sample  is  standing  on  a  small,  temporary  platform, 
the  man  holding  the  catcher  can  stand  below  out  of  his 
way. 

By  means  of  the  two  unions,  the  frame  can  be  taken 
apart  and  one-half  folded  over  on  the  other  half,  so  fts 
to  make  a  compact  bundle  taking  up  little  space  in  the 
engineer’s  baggage.  A  pipe  wrench  is  not  necessary  after 
the  frame  is  put  together  and  the  canvas  bag  sewed  on, 
as  the  unions  and  the  handle  can  be  made  sufficiently 
tight  by  hand. 

Diuimpis^g  Arras&^emes&t  im 
SinKin^ 

By  L.  D.  Davenport* 


The  accompanying  drawing  shows  an  arrangement  for 
carrying  a  sinking  bucket  clear  of  the  shaft.  Two  hang¬ 
ers  of  %x3-in.  flat  iron  are  bent  at  90°,  6  in.  from  their 


upper  ends  and  are  fastened  by  y2-in.  bolts  to  one  of  the 
12x1 2-in.  timbers  under  the  sheave  wheel.  The  hangers 
support  a  lx4-in.  rail,  the  upper  corners  of  which  are 
sliglitly  chamfered  to  lessen  the  wear  on  the  8-in.  sheave 
which  travels  over  it.  There  are  three  bolt-holes  in  the 
lower  end  of  the  hangers  spaced  3  in.  so  that  the  inclina¬ 
tion  of  the  rail  may  be  changed ;  at  present,  it  slopes 
2^4^  in.  to  the  foot.  A  “grab  link”  is  suspended  from 
the  8-in.  sheave  by  a  yoke  of  y.x3-in.  flat  iron,  and  a. 
short  piece  of  chain  with  a  hook  at  its  lower  end  is  caught 
into  the  grab  link. 

*Asst.  chief  engineer,  Oliver  Iron  Mining  Co.,  Hibbing. 
Minn. 
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A  latch  made  of  ^x3-in,  stock,  bent  as  shown,  is  fast¬ 
ened  by  a  ^-in.  bolt  to  the  hanger  near  the  hoisting  rope. 
A  bumper  curved  to  fit  the  sheave  is  fastened  to  the 
other  hanger  by  a  short  L-shaped  bracket. 

In  operation  the  bucket  is  hoisted  until  the  hook  on  the 
chain  from  the  grab  link  can  be  caught  into  the  bail.  The 
bucket  is  then  lowered,  the  latch  released  and  the  small 
sheave  carrying  the  bucket  rolls  down  to  the  bumper. 
'Jliis  movement  carries  the  bucket  clear  of  the  shaft  and 
directly  over  a  small  car  on  the  surface.  The  bucket 
is  dumped,  the  hoist  started  and  the  traveling  sheave 
returned  to  its  original  position,  where  it  is  held  by  the 
latch.  The  chain  is  then  unhooked  and  the  bucket  low¬ 
ered  into  the  shaft. 


serve  the  purpose  of  opening  the  car  for  discharge  and  of 
closing  it  again.  They  are  caught  by  curved  guide  bars 
on  the  side  of  the  track  and  forced  up  so  that  the  halves 
spread  apart  and  remain  so  for  a  sufficient  distance  to 
allow  the  contents  to  run  out,  when  the  guides  curve 
down  and  bring  the  halves  together  again.  The  opening 
must  be  at  least  sufficient  to  let  the  largest  lump  of  ma¬ 
terial  pass  through. 

The  car  is  evidently  low  set  and  strong,  easily  loaded 
when  shoveling  is  necessary,  and  easily  dumped,  this 
last  operation  requiring  no-  uncoupling  of  the  train.  The 
bill  of  material  appended  gives  dimensions  additional  to 
those  of  the  drawing  as  well  as  the  weight  and  capacity. 


tihe  HoffimestlaMe 

By  B.  C.  Yates* 

The  Homestake  Mining  Co.,  of  Lead,  S.  D.,  has  recent¬ 
ly  completed  and  put  into  service  a  change  house  for  un¬ 
derground  men,  which  presents  some  new  features  in  con- 


An  ingenious,  and,  we  believe,  unique  type  of  mine  car 
is  described  in  Coal  Age,  Apr.  11,  1913.  The  car  was 
designed  by  N.  H.  Mannakee. 

The  car  body  is  round  on  the  bottom,  being  somewhat 


End  Plate 


SIDE  ELEVATION 


END  ELEVATION 


Curved  Axje-' 
SECTJON 


60TT0M  PLAN 

The  Mannakee  Mine  Cat?  Which  Opens  Like  a  Clam-Shell  Bucket 


less  than  a  half  cylinder.  It  is  split  longitudinally  down  struction  ar 
the  center  and  the  two  halves  are  supported  in  bearings  mining  prof 
carried  on  vertical  castings  at  the  ends  of  the  car  bed.  The  buih 
The  axles  are  fixed  and  are  curved  down  somewhat  at  largest  now 

the  center,  so  as  to  form  a  support  for  the  movable  halves  accommodat 
of  the  body.  Projections  on  the  sides,  called  goosenecks,  by  only  524 
BILL  OF  material  OF  MANNAKEE  CAR  The  Walls 

Pieces  Siae  Weight  Description  giving  a  tot 

\  S  whSi.  of  plain  con 

1  ond  floor  is 

2  Castings .  400  End  supports  the  beamS  C( 

2  I"x48"xl3" .  12.'i  Bottom  bumper  plate  .  , 

4  I"x42"x2i"x2i" .  82.6  Angles  at  ends  I’llSt,  aS  Wel 

2  4"xU"xl8" .  120  Side  arms  H 

1  2"xl26" .  112  Round  shaft  ClOtUing.  J 

4  A"x4  so.ft.x7.65 .  125  Sheet  steel  ends.  CnieO.  Cemen 

7I  25x7.65 .  5M  .^Mt^steel  side  Ceiling  1 


Total . 

Capacity  of  the  car  level  full  77  cu.ft. 
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Clothes 

Closets 


Sanitary  Fount 


Wash  Troughs 


SECTION  THROUGH  SHOWERS 


SECOND  FLOOR  PLAN 


Ventilators 


■Bell  Trap 
To  Sewer  — 
"End  of  Cold  Line 
Hot  Return  to 
Heaters 


12“ Exhaust  Steam  /me 
from  hoisting  engine 


LONGITUDINAL  SECTION  A-A 


4'Cold  fromMain^°^'^^''  Trough  '  J 

■Corrugated  Steel  Cover  Benches  Lockers 


AH  joints  to  be 
watertight. 

AH  troughs  to  have 

a'* In  nno  nn^ 


DETAIL  OF  WASH  TROUGHS 


Sanitary  fount  WgsA?  Troughs _ ^ 


FIRST  FLOOR  ^PLAN 

1’l.vns,  Sections  and  Details  of  the  New  Homestake  Change  House 


of  the  building  in  two  12-in.  pipes  laid  under  the  ground  The  galvanized-iron  wash-troughs  are  set  along  the 
floor  in  conduits  covered  with  steel  plates.  Here  the  pipes  walls  under  the  windows  and  hot-  and  cold-water  faucets 
are  turned  and  carried  up  to  the  under  side  of  the  sec-  are  spaced  about  24  in.  along  the  trough.  Each  man 
ond-floor  beams,  returned  to  the  front  end  of  the  build-  is  supplied  with  a  wash  basin,  which  he  keeps  in  his  own 
ing,  passed  up  through  the  second  floor  to  the  bottom  locker.  A  room  in  one  comer  of  the  first  floor  is  used  by 
chord  of  the  roof  trusses  and  finally  returned  to  the  rear  the  shift  bosses.  In  this  room  are  lockers,  a  bath-tub  and 
end  and  passed  out  through  the  wall.  shower,  a  wash  trough,  a  desk  and  a  telephone.  This 

Water  for  wash  basins  and  showers  is  heated  by  steam  room  offers  opportunity  for  the  bosses  to  talk  over  their 
in  a  large  tank  heater  in  the  hoist  building  nearby.  work  privately  and  permits  their  being  reached  by  tele- 

There  are  16  shower  stalls  with  partitions  made  of  phone  before  going  down  into  the  mine. 
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Separate  Coi^ical  Dr^ms  for 
Co^nterlsalasi^ce 

At  the  Curry  shaft  of  the  Penn  company  at  Vulcan, 
Mich.,  the  arrangement  for  driving  and  counterbalancing 
the  hoisting  drums  is  that  shown  in  Fig.  1  (Bull.  A.  I. 
M.  E.,  February,  1914).  The  cylindrical  hoisting  drums 
are  of  cast  iron,  and  are  12  ft.  in  diameter  with  6-ft. 
face.  The  drum  shaft  is  driven  through  Falk  cut  helical 
gearing,  the  gear  ratio  being  9.52  to  1.-  The  pinion  shaft 


Fig.  1.  Arrangement  of  Curry  Hoist  and  Balance 
Drums 


aiso  carries  a  rope  wheel,  9  ft.  10  in.  in  diameter,  with 
24  V-grooves  for  li/4-in.  manila  rope.  In  order  to  give 
this  rope  wheel  sufficient  flywheel  effect,  the  rim  is  made 
3%  in.  thick.  The  wheel  is  driven  by  a  350-hp.  motor 
by  a  50-in.  rope  pulley.  The  skip  load  is  12,000  lb.;  the 
maximum  travel  of  the  skip,  1410  ft.,  the  skip  speed,  600 
ft.  per  minute. 

In  order  to  equalize  the  weight  of  the  skip,  a  counter¬ 
balance  is  run  in  the  shaft,  and  in  order  to  equalize  the 


Fig.  2.  Curves,  Showing  Variation  in  Balance 

weight  of  the  rope,  the  counterbalance  rope  is  wound  on 
a  conical  drum.  A  change  in  the  angle  in  the  middle  of 
this  drum  makes  the  counterbalancing  closely  approach 
theoretical  correctness.  This  drum  is  set  outside  the 
hoist  house  altogether,  between  it  and  the  shaft.  Another 
conical  drum  is  mounted  on  the  same  shaft  with  it  and  is 
driven  by  a  rope  from  the  skip  drum,  as  shown. 

This  set  of  two  drums  permits  a  cheaper  installation 
than  if  one  conical  drum  with  a  much  greater  difference 
of  diameters  be  direct  connected  to  the  hoisting-drum 
shaft.  Not  only  do  the  drums  cost  less,  but  the  hoist 
house  may  be  made  smaller  and  hence  cheaper. 

In  Fig.  2  is  shown  the  variation  in  balance  between 
the  skip  and  the  counterweight.  It  will  be  noticed  that 


the  two  curves  are  parallel,  showing  that  the  slope  of  the 
conical  drums  is  substantially  correct.  The  hoisting  rope 
weighs  4900  lb.,  the  skip,  7600  lb.,  the  counterbalance, 
8260  lb.  The  difference  in  weight  is  necessary  to  permit 
the  skip  to  run  down  and  pull  up  the  counterweight  with¬ 
out  the  application  of  power. 

The  results  of  a  test  on  this  hoist  are  shown  in  the 
table.  From  this,  it  appears  that  it  takes  2.1156  kv/.-hr. 
to  hoist  a  ton  1500  ft.,  and  this  costs  0.712c.  On  a  re- 


RESULTS  OF  TEST  ON  CURRY  ELECTRIC  HOIST 


Date 

Kilowatt- 

Hours 

Number 
of  Tons 

From 

Kilowatt- 

Hours 

June, 

1912 

Integrating 

16th 

17th 

Live 

per  Live 

Meter 

Level 

Level 

Ton -Feet 

Ton-Foot 

12 

243.76 

117 

12 

169,956 

0.001434 

13 

462.5 

210 

36 

325,440 

0.001421 

14 

481.25 

243 

18 

343,224 

0.001402 

17 

450 

25$ 

3 

341,694 

0.001318 

18 

456.25 

216 

24 

316,368 

0.001442 

19 

462.5 

228 

21 

327,834 

0.001411 

20 

462.5 

222 

18 

315,756 

0.001465 

3,018.75 

2,140,272 

0.0014104 

Prom  16th  level,  1308  ft.  to  dump;  17th  level,  1410  ft. 
Hoisting  speed,  600  ft.  per  min.  Load,  12,000  lb.  of  ore. 

cent  capacity  test,  13  skips  or  78  tons  were  raised  1410 
ft.  in  61  min.,  equivalent  to  325,000  or  350,000  per  year. 
From  data  collected  in  this  test,  it  is  estimated  that  with 
a  hoisting  speed  of  1200  ft.  per  min.,  an  output  of  300,- 
000  tons  per  year  could  be  obtained  from  a  depth  of 
3000  ft.  The  system  is  efficient,  cheap  in  flrst  cost  and 
requires  only  a  small  building  to  house  it. 

SRip  Oo^  fos*  niniclii2:^ed  Sl^aft 

By  Walter  R.  Hodge^ 


The  dog  illustrated  here  is  used  in  the  London  and 
Burra  Burra  shafts  of  the  Tennessee  Copper  Co.  Both 
these  shafts  dip  at  about  75°.  The  dog  is  a  piece  of  oak 


Chain-Operated,  Hinged  Skip  Rest 


8x8  in.,  stretching  across  the  compartment  and  resting 
on  and  hinged  to  the  dividers  between  the  compartments 
below  the  shaft  station.  The  hinges  are  strongly  made  of 
i/^x2-in.  strap  iron.  When  not  in  use  the  dog  lies  back 
and  out  of  the  path  of  the  skip,  clearing  it  by  about  3  in. 
Two  chains  encircle  the  dog  and  are  fastened  to  an  eye- 
bolt  through  the  timber.  The  free  end  of  each  chain 
reaches  to  the  level  above.  When  it  is  desired  to  use  the 
dog,  one  of  these  chains  is  given  a  slight  pull  and  the  dog 
rolls  over  on  its  hinges  and  takes  a  position  across  the 
shaft  in  the  path  of  the  skip.  To  clear  the  shaft  the 
other  chain  is  pulled. 

♦Mining  engineer,  Ducktown,  Tenn. 
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Meclhiain^ical  Sliiops  at  Arlzos^a 
Copper  Co.*s 
WorRs 

In  the  erection  of  large  metallurgical  works,  the  me- 
<-hanieal  shops  are  an  important  factor  in  the  mainte¬ 
nance  of  the  plant.  At  the  Arizona  Copper  Co.’s  new 
smelting  plant,  two  miles  south  of  Clifton,  the  mechan¬ 
ical-shop  equipment  is  of  interest  as  it  represents  a  typical 
installation  for  a  works  in  a  fairly  isolated  situation.  As 
shown  in  the  accompanying  illustration,  the  shops  are 
constructed  of  hollow  tile  and  steel,  and  each  building  is 
equipped  with  Kinnear  steel  rolling  doors,  this  construc¬ 
tion  extending  to  the  warehouse  as  well  as  to  the  mechan¬ 
ical  shops. 

In  the  erection  of  the  Arizona  Copper  Co.’s  works,  the 
mechanical  sho])s  were  among  the  first  buildings  com¬ 
pleted  so  that  their  facilities  could  be  utilized  in  the  con- 


Mechanical  Shops  at  Arizona  Copper  Co.’s  New 
Works 


struction  of  the  ])lant.  The  eciuipment  in  the  shops  is  as 
follows : 

P.OILEU  AND  Pr)HOK  SHOPS 
1  No.  2  Hllles  &  Jones  punch  and  shears. 

1  No.  0  Hilles  &  Jones  hendins  rolls. 

1  Acme  2-ln.  holt-headinff  machine. 

1  Dement  1100-lb.  steam  hammer. 

1  Crocker-Wheeler  20-hp.  motor. 

1  Type  D,  size  5,  American  blower. 

1  Port  Wayne  5-hp.  blower  motor. 

1  five-ton  Pawling  &  Harnischfeper  hand-power  travelins 
crane,  with  three-ton  Yale  &  Towne  triplex  block. 

MACHINE  SHOP 
1  No.  3  Q.  &  C.  shop  saw. 

1  5x42-ln.  grindstone. 

1  McCabe  48-26  in.  by  28  ft.  lathe. 

1  I.odse  &  Shipley  14  in.  by  8  ft.  lathe. 

1  Rockford  20-in.  shaper. 

1  American  42-ln.  radial  drill  press. 

1  Acme  bolt  and  nut  threader. 

1  E.  C.  &  B.  12-ln.  pipe  machine. 

1  E.  C.  &  B.  4-in.  pipe  machine. 

1  E.  C.  &  B.  2-ln.  pipe  machine. 


1  Crocker- Wheeler  40-hp.  motor. 

1  five-ton  Pawling  &  Harnischfeger  hand-power  traveling 
crane,  with  five-ton  Yale  &  Towne  triplex  block. 

TIN  SHOP 

1  50-in.  Hares  cornice  brake. 

1  Lodge  turning  machine. 

1  Peck,  Stow  &  Wilcox  burring  machine. 

1  Peck,  Stow  &  Wilcox  36-in.  squaring  shears. 

1  sledger. 

1  crimper. 

Ore  Ss&mplisi^  ai&d  at 

tl^e  Nipissis^^  Mill 

Sampling  of  mill  feed  continues  to  be  a  vexed  question 
among  metallurgists;  the  merits  of  the  bullion-plus-tail- 
ings  method  for  arriving  at  the  ore  content,  and  the  di¬ 
rect-sampling  method,  are  still  argued.  An  example  of 
one  mill  where  actual  weighing  and  sampling  are  insisted 
upon  will  be  of  interest. 

Th  new  low-grade  mill  of  the  Nipissing  Mining  Co., 
at  Cobalt,  Ontario,  has  facilities  for  accurately  weighing 
and  sampling  every  pound  of  ore  that  comes  into  it.  Ore 
from  the  various  mines  of  the  company  comes  into  a 
bin  at  the  mill.  From  this  bin  it  i.s  drawn  into  cars  which 
hold  about  20  cu.ft.  each.  These  cars  are  taken  to  a  plat¬ 
form  scale,  where  an  operator  balances  the  load  and  turns 
a  screw  which  punches  in  a  card  both  the  gross  weight 
and  the  tare,  or  car  weight.  The  operator  has  nothing 
whatever  to  do  with  the  actual  figures  of  the  weighing. 
He  simply  balances  the  scale  and  punches  the  card.  The 
figures  are  recorded  automatically.  Moisture  samples  are 
taken  from  time  to  time  so  that  its  percentage  is  known. 
Thus  the  w^eight  of  ore  going  into  the  mill  is  accurately 
known  and  recorded. 

At  this  mill,  the  ore  is  crushed  in  a  caustic-soda  so¬ 
lution,  then  automatically  sampled  before  going  to  the 
desulphurizing  process  described  by  James  Johnston.^ 
Pulp  is  sampled  by  cutting  the  stream  every  six  min¬ 
utes  as  it  comes  into  the  collecting  tanks.  Since  the 
solids  in  this  pulp  are  all  finer  than  200-mesh,  and  there 
IS  no  cyanide  or  other  solvent  in  the  solution,  an  accurate 
sample  is  assured.  With  the  w'eights  and  samples  thus 
secured,  an  exceedingly  close  estimation  of  the  actual 
ore  content  is  made,  which  is  charged  against  the  mill. 

Weights  secured  by  the  scale  method  are  checked 
against  those  made  by  specific-gravity  estimations  on  th-3 
plant,  hut  by  reason  of  the  varying  specific  gravity  of  the 
ores,  which  differ  wddely,  this  latter  method  is  not  en¬ 
tirely  reliable.  In  one  month  the  specific  gravity  may  be 
2.6,  while  in  the  next  it  may  rise  to  2.8.  This  shows  the 
danger  of  using  the  specific-gravity  method  constant!}, 
with  an  average  calculated  specific  gravity  of  solids.  Ser¬ 
ious  error  might  result  under  such  circumstances. 

Residue  samples  are  taken  from  the  filter  tank  at  the 
time  of  its  discharge.  A  number  of  cuts  are  made,  and 
these  are  all  mixed  to  make  the  total  sample.  It  will  be 

‘Mill  and  Metallurgical  Practice  of  the  Niplssiniar  Mining 
Co.,  Ltd.,  Cobalt,  Ontario,  Canada.  “Bull.”  A.  I.  M.  E.,  Feb. 
1914. 
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seen  that  through  these  careful  weighings  and  samplings, 
an  accurate  knowledge  of  what  is  going  in  and  out  of 
the  mill  is  obtained.  The  bullion  production  must  check 
with  the  amount  indicated  by  weighing  and  sampling, 
and  there  is  no  chance  for  an  error  of  any  kind  to  pass 
undetected. 

At  the  high-grade  mill  of  the  company  even  more 
stringent  methods  are  followed.  The  entire  ore  tonnage 
of  this  mill,  averaging  about  2500  oz.  silver  per  ton,  is 
sent  to  an  outside  sampling  plant,  where  it  is  crushed, 
weighed  and  sampled  by  machinery  especially  adapted  for 
such  work.  Ore  then,  delivered  to  the  mill,  must  be  ac¬ 
counted  for  in  its  entire  silver  content,  either  in  bullion 
produced  or  in  the  tailings.  In  neither  of  these  plants 
are  estimations  countenanced.  Tonnages  are  actual 
vreights  by  scale  and  contents  are  by  actual  assay,  cor¬ 
rected  by  most  careful  methods,  on  actual  samples,  cor¬ 
rectly  taken. 

Frasis  Talble 

The  concentrating  tables  shown  in  the  accompanying 


hinges  along  the  line  EE,  which  permits  raising  the 
edge  FF. 

The  washing  of  the  ore  takes  place  on  the  “flexible” 
portion  of  the  deck,  which  may  be  adjusted  at  will  to 
regulate  the  quality  of  ore  discharged  through  the  differ¬ 
ent  slots.  A  particularly  interesting  feature  is  the  plac¬ 
ing  of  the  head  motion  at  the  discharge  end  of  the  table, 
where  it  is  not  subject  to  slop  and  grit  from  leaking  feed 
spouts. 

A  decided  novelty  about  the  slime  table.  Fig.  2,  is  the 
discharge  pan  Q,  which  collects  the  finest  ores  from  thi> 
finest  slimes.  The  action  of  the  slimer  is  as  follows:  The 
feed,  200  mesh  and  finer,  enters  at  IIH.  The  heavier 
slime  passes  in  the  direction  KK,  is  washed,  and  the 
ore  extracted  through  slots  L,  M,  N,  the  same  as  on  the 
sand  table,  the  gangue  passing  over  the  edge  QT.  The 
lighter  slime  and  ore,  held  in  suspension,  pass  in  the 
direction  OP,  being  retarded  in  this  distance  and  trapped 
against  the  riffle  /i»S.  The  finest  ore  passes  into  the  pan  Q 
and  is  extracted  through  the  deck,  while  the  lighter  slime 
passes  over  the  riffle  RS. 

These  concentrating  tables  are  manufactured  under 


Fig.  1.  Fraxz  Concentrating  Table  Fig.  2.  Franz  Slime  Table 


illustrations  was  designed  to  secure  a  cleaner  separation 
of  ores  of  complex  nature,  higher  extraction,  and  maxi¬ 
mum  capacity  for  a  given  table  area. 

Unless  obstructed,  heavier  ores  will  naturally  reach  the 
discharge  end  of  any  table,  first;  in  the  case  of  the  Franz 
table,  however,  the  heads  are  discharged  through  slots 
.4.4,  BB  and  CC,  Fig.  1,  through  the  deck,  as  soon  as 
the  separations  are  made,  most  of  the  high-grade  ore  i.e- 
ing  extracted  through  slot  AA.  The  rest  of  the  ore,  under 
ordinary  conditions,  is  discharged  through  slot  BB.  But 
if  the  material  for  separation  contains  lead  and  zinc  ores, 
slot  CC  can  be  made  to  take  either  a  low-grade  lead  or 
the  zinc  ore,  or  the  zinc  and  lead  middlings,  leaving  the 
zinc  ore  to  pass  over  the  side  DD. 

To  make  a  table  of  this  sort  as  efficient  for  its  size 
as  possible,  the  ore  must  not  be  rushed  too  quickly  across 
the  table  by  the  feed  water,  but,  on  the  contrary,  must 
be  given  a  chance  to  settle  quickly  in  the  grooves.  It  is 
desirable,  therefore,  to  have  a  minimum  tilt  of  the  deck 
toward  the  side  DD.  A  slight  tilt  of  thf  deck,  however, 
would  cause  too  much  sand  or  gangue  to  pass  off  with  the 
ore.  This  difficulty  has  been  overcome  by  the  use  of  a 
“flexible  deck,”  the  term  being  derived  from  the  joint  or 


United  States  and  foreign  ])ateiits  by  the  Franz  Concen¬ 
trator  Co.  at  Wallace,  Idaho. 

Ha^iradlllaini^  of  Ca^stlac  Sodlsi 

Caustic  soda  used  at  the  mill  of  the  Nipissing  Alining 
Co.,  Cobalt,  Ontario,  reaches  the  plant  in  metal  drums, 
the  contents  of  which  are  a  solid  mass  of  the  chemical. 
Since  caustic  soda  is  dangerous  to  handle,  it  was  consid¬ 
ered  impossible  to  allow  these  masses  to  be  broken  up 
by  hand,  as  with  such  large  quantities,  injuries  are  almost 
sure  to  occur  at  some  time.  To  avoid  such  a  contingency, 
a  small  steel  tank  is  provided.  The  metab  drum  contain¬ 
ing  the  caustic  soda  is  slit  down  the  side  and  ends,  tiie 
material  rolled  out  in  a  solid  lump,  lifted  with  a  chain 
block,  and  placed  in  the  steel  tank.  Here  it  is  left  to  dis¬ 
solve  in  water  forming  a  concentrated  solution,  which 
is  piped  to  the  point  where  it  is  to  be  used.  In  this  way 
all  danger  of  injury  to  workmen  is  avoided. 

The  caustic  soda  is  used  to  make  a  solution  for  the 
desulphurizing  process,  used  apart  from  the  cyanide-solu¬ 
tion  circuit. 
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Masoira  VaEles^ 

'I'lie  Mason  Valley  l\Iinos  Co.,  Thoni])son,  Xev.,  in  its 
ie]K)rt  I'or  1913  states  that  227,<S55  tons  of  ore  were 
smelted,  of  which  IKhGoG  tons  were  from  the  company’s 
mine  and  111,219  tons  from  custom  ores.  This  ore  pro¬ 
duced  17,1GG  tons  of  matte  containing  14,601,250  Ih.  of 
copper,  9922  oz.  gold  and  121,834  oz.  silver.  The  profit 
and  loss  statement  shows  a  ])rofit  of  $205,904  for  the 
year  and  a  balance  of  $120,5Gt  carried  to  surplus  account, 
after  charging  oil  interest  paid  on  bonds  and  debts.  Be¬ 
fore  going  into  other  ))arts  of  the  report,  an  analysis  of 
the  financial  statements  made  by  a  comparison  of  the 
1912  and  1913  annual  re]>orts  may  he  of  interest. 

At  the  end  of  1912.  including  ])ropaid  in.<5urance,  taxes, 
and  $78,4G1  carried  on  the  hooks  as  a  sus))ense  account 
due  from  various  mining  companies,  the  balance  of  quick 
assets  amounted  to  $222,490.  and  at  the  end  of  1913, 
including  prepaid  taxes  and  insurance,  the  balance  was 
$250.5SG.  This  gives  a  net  gain  of  $28,096.31,  and  as  no 
dividends  were  paid,  rejiresents  the  actual  gain  applicable 
to  diviilends.  Using  figures  obtained  by  comparing 
i-lalements  of  1912  and  1!)13,  this  figure  is  checked  in  the 
I’ol lowing  manner: 


OjieratiriK  receipts  from  sale  of  protlucts .  $2.S0!).'.t20 

OperatinK'  receipts  from  rents  .  r».027 


Total  operatinpf  receipts  . ' .  $2,814,957 

Expenditures: 

Operation  charges,  less  cost  of  unsold 

metals  .  $2,52fi,644 

SellinK'  expenses,  etc .  82,408 

Net  inci'ease  in  mining  lands 

accounts  .  $11,532.28 

Net  increase  in  plant  ac¬ 


counts  .  108,900.51 


$180,432.79 

lass  de<‘rease  in  deferred 

charges  .  131.201.38 


Net  expenditures  on  charses  to  capital 


accounts  .  49,232 


Total  net  expenditure  for  operations  and  plants  2. <>57, 284 
Net  balance  over  all  expenditures  during  year,  ex¬ 
clusive  of  bond  and  debt  interest .  $157,673 

llond  and  Interest  transactions: 

Decrease  in  bonds  outstanding .  $48,500 

Interest  paid  on  bonds  and  debts .  85,340 


Total  .  $133,840 


Less  receipts  from  capital  stock .  $1,000 

Decrease  in  sinking  fund .  13,133 

Premium  on  bonds  .  3,130 


Total  .  $17,263 

Net  I'xpendittire  for  bonds  and  interest .  116.577 


Ilalance  .  $40,096 

Less  investment  in  Government  land  script .  12,000 


Actuiil  net  gain  in  quick  assets  .  $28,096 


The  combined  smelting  cnjiacity  since  the  eiihirgement 
(»r  two  l)last  furnaces  is  1800  tons  of  ore  per  day.  The 
smelter  product  has  been  a  copper  matte  containing  ap¬ 
proximately  40%  copper.  A  converter  plant  has  been 
iidded  and  started  operations  on  Jan.  3,  1914.  Custom- 
ore  shipments  to  the  smeltery  have  been  materially  re- 
(hiced  and  the  report  states  that  the  future  of  the  com¬ 
pany  depends  largely  upon  developments  in  the  com¬ 
pany’s  own  mines  and  properties  under  option.  Tf  suffi¬ 
cient  tonnage  can  he  produced  to  permit  the  smeltery  to 


operate  at  full  capacity  profits  are  expected  to  increase. 
Xo  mention  is  made  of  the  probable  amount  of  ore  in  re¬ 
serve. 

K 


Tn  its  report  for  1913  the  X’ipissing  Mining  Co.,  Co¬ 
balt,  Can.,  shows  a  net  profit  of  $1,645,107  arrived  at  in 
the  following  manner:  Gross  value  of  ore  production, 
after  deducting  ores  purchased,  $2,756,612;  other  re¬ 
ceipts,  $47,481  ;  making  total  receipts  $2,804,093.  The 
cost  of  mining  and  all  other  expenses,  including  smelter 
deductions,  treatment,  etc.,  on  settlements  of  1913  ore 
and  accrued  charges  on  ore  and  bullion  at  mine  and  in 
transit  was  $1,143,822.  Special  investigations  caused  an 
outlay  of  $15,164.  Dividends  aggregated  $1,830,000  and 
after  payment  of  this  amount  a  balance  of  $718,558  re¬ 
mained  in  quick  assets.  All  the  dividends  were  paid  by 
the  Canadian  corporation  to  the  holding  company,  the 
Xipissing  Mines  Co..  Xew  York.  The  expenses  of  this 
corporation  were  $31,757  in  addition  to  those  given  for 
operations  and  the  dividends  distributed  by  it  to  the 
stockholders  amounted  to  $1,800,000.  To  date,  the  com¬ 
pany  has  produced  32,585,417  gro.ss  oz.  of  silver,  having 
a  gross  value  of  $18,778,955,  including  price  received  for 
cobalt,  nickel  and  arsenic  contents.  The  net  price  re¬ 
ceived  by  the  company  for  these  products  was  $17,569,- 
166.  Dividends  to  date  by  the  Xipissing  Mines  Co.  total 
$11,340,000.  Ore  reserves  are  estimated  to  contain  214,- 
644  tons  of  ore  containing  9,510,014  oz.  *of  silver.  Of 
this  tonnage,  2464  tons  average  1897  oz.  of  silver  per 
ton  and  the  remainder  is  mill  ore  averaging  22.8  oz.  of 
silver. 

The  production  for  1913  amounted  to  4,552,172  oz,  of 
silver  and  all  shipments  totaled  6.648,046  oz.  Of  this, 
1.803,877  oz.  came  from  purchased  ores.  The  average 
price  received  was  60.261c.  per  oz.  Based  upon  the 
production  of  4,552,172  oz.,  the  cost  was  24.09c.  per  oz. 
compared  wu’th  17.39c.  in  1912.  This  increase  in  cost  is 
due  to  the  fact  that  while  the  production  of  silver  for 
both  years  is  practically  the  same,  in  1912  nearly  all  came 
from  high-grade  ores,  while  in  1913  about  half  came 
from  low-grade  milling  ore.  Tt  is  stated  that  from  now 
on  the  production  of  high-grade  ore  will  be  limited  to  the 
capacity  of  the  picking  plant  which  also  handles  all  ore 
that  goes  to  the  low-grade  mill.  Picking  is  now  done 
at  one  central  plant,  while  heretofore  a  number  of  small 
plants  were  situated  at  the  principal  shafts. 

The  high-grade  mill  treated  1200  tons  of  company  ore 
and  632  tons  of  custom  ore.  The  precipitates  from  the 
low-grade  mill  also  are  melted  and  refined  at  this  plant. 
Ihe  residue  of  the  high-grade  mill  carries  from  20%  to 
40%  silver,  8%  to  10%  cobalt,  4%  to  6%  nickel  and 
30%  to  40%  arsenic;  1659  tons  of  this  product  was  sold 
and  netted  $62,484.  By  applying  principles  used  in  the 
reduction  of  low-grade  ores  it  is  hoped  that  a  process  will 
he  worked  out  for  high-grade  ores  whereby  they  can  be 
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treated  by  cyanide  only.  In  the  treatment  of  low-grade 
ores,  the  actual  recovery  has  averaged  91.85%.  The  fol¬ 
lowing  table  gives  interesting  data  on  the  cost  of  treating 
77,240  tons  of  ore,  averaging  27.2  oz.  silver,  at  the  low- 
grade  mill : 


TREATMENT  DATA  AND 

COSTS— 

-LOXV-GRADE 

MILL 

Total 

Lb. 

Cost 

Cost  per 

per  Ton 

per  Lb. 

Ton  Ore 

Supply  consumption: 

Cyanide . 

5.190 

50.1500 

50.7785 

Caustic  soda  . 

3.2000 

(L0214 

0.0684 

Lime  . 

6.640 

0.0040 

0.0266 

Aluminum  dust  . 

0.568 

It. 3373 

0.1917 

Aluminum  plates  . 

0.268 

0.2438 

0.0654 

Aluminum  ingots  . 

0.964 

0.2207 

0.2128 

Flint  pebbles  . 

6.540 

0.0098 

0.0646 

3.100 

Coal  for  reheating . 

30.160 

0.0029 

0.0881 

Power,  kilowatt-hours... 

51.570 

0.0115 

0.5933 

Total  . 

52.0894 

Costs: 

Per  Ton 

Crushing  at  mine . 

$0,163 

-Serial  tramway . 

0.100 

Surface  tramway  . 

0.117 

Picking  plant  . 

0.217 

Crushing  . 

0.081 

0.267 

Tube  mills  and  classifiers.  .  . 

0.547 

Slime  collecting . 

0.448 

Intermediate  filtering  . 

0.127 

Treatment  . 

1.021 

Filtering  and  discharging.  . 

0.186 

Clarifying  and  precipitation 

0.301 

Refining  . 

0.127 

Heating  . 

0.113 

XVater  supply  . 

0.031 

Construction  . 

0.286 

Total  milling  cost . 

54.132 

y. 


The  1913  report  of  the  1’ennessee  t'o})per  Co.,  Copper- 
hill,  Tenn.,  shows  a  total  production  of  17,797,338  lb. 
of  copper,  of  which  4,257,822  lb.  were  from  custom  ores; 
this  would  make  the  production  from  company  ores  13,- 
539,516  lb.  However,  a  recapitulation  of  o])erations 
shows  that  483,926  tons  of  ore  were  mined,  470,135  tons 
smelted  and  13,493,140  lb.  of  coi)per  produced.  Divi¬ 
dends  aggregating  $750,000  were  paid;  it  is  stated  that 
only  $450,000  of  this  amount  was  paid  out  of  1913  earn¬ 
ings  and  the  balance  $300,000  came  from  surplus  carried 
forward  from  1912,  although  this  is  only  a  matter  of  ac¬ 
counting  entries,  as  will  be  seen  below.  The  sulphuric- 
acid  plant  produced  197,713  tons  of  acid,  all  of  which 
was  taken  by  the  International  Agricultural  Corporation. 
The  contract  with  this  concern  has  been  modified  so  that 
in  the  future  the  Tennessee  Copper  Co.  may  sell  for  its 
own  account  any  acid  produced  in  excess  of  the  demands 
of  the  International  Agricultural  Corporation. 

The  company  has  reduced  its  bonded  indebtedness  l)y 
$209,000,  spent  $16,646  on  new  development,  which  it 
charged  to  assets  and  increased  its  plant  account  by 
$132,420.  From  the  sale  of  copper  and  acid  the  company 
received  an  income  of  $1,158,530  after  deducting  operat¬ 
ing  charges.  After  payment  of  interest  on  first  mortgage 
bonds  amounting  to  $71,000  and  depreciation  and  income 
taxes  amounting  to  $120,000  the  net  profit  indicated  for 
the  year  was  $966,703.  Dividends  totaling  $450,000  were 
paid  out  of  this  profits,  leaving  $516,703  to  be  added  to 
.surplus  account.  In  1913  all  inventories  are  figured  at 
the  cost  of  production  instead  of  at  market  price  as  in 
previous  years.  Surplus  account  at  the  beginning  of  the 
year  was  $2,084,303,  and  in  adjusting  the  books  on  the 
basis  of  new  inventories,  $341,194  was  written  off  coppei* 
and  acid  inventories,  $540,000  from  copper  in  process, 
and  other  items  including  $300,000  in  dividends  were 
written  off,  making  total  deductions  from  surplus  at 


Dec.  31,  1912,  $737,018.  The  inventory  value  placed  on 
copper  at  refinery  in  current  report  was  11.24c.  per  lb.; 
copper  in  pig  and  in  transit  to  refinery,  10.21c.  per  lb., 
and  copper  in  process  at  smeltery,  9.72c.  per  lb.  The 
operating  costs  at  the  property  amounted  to  $2.93466 
per  ton  of  ore  as  follows: 


Per  Ton  Ore 

Mine  development  .  50.11827 

Mininp:  .  1.01933 

Railway  expense  .  0.07377 

General  expense  .  0.19263 

SmeltiiiK  .  1.38745 

Coiivertlnt?  .  0.14321 


Total  .  52.93466 

Cost  pei‘  pound  of  coppei-  .  10.214e. 

M.ATERI.VL  TRE.VTED  .XT  .SMERTERY 

Per  Cent. 
Tons  of  Total 

Tei'iiessee  t'o.  sulphide  ore  .  455,800  56.4 

Custom  ore.  El  Col)re  .  10,455  1.29 

Converter  slap  .  13,042  1.61 

Blast-furnaca^  slap  .  26,846  3.32 

Sinter*  .  43,996  5.45 

Quartz  .  79,698  9.86 

Rlim-stone  .  39,301  4.86 

•Matte  .  97.286  12.00 

Coke  used  .  42,152  5.21 


Total  .  808,566  100.00 


*14.335  tons  of  T«‘nnessee  ore  included  in  this  rtpure  was 
used  as  bond. 

It  is  stated  that  experience  has  shown  that  it  is  mon^ 
profitable  for  the  comiiany  to  smelt  its  own  ores,  so  that 
the  additional  equipment  to  be  installed  in  the  smeltery 
will  enable  the  company  to  maintain  a  maximum  prodtu*- 
tion  of  copper  xvithout  ])urchasing  ore  from  other  prop¬ 
erties.  Work  at  the  blast  furnaces  bas  improved  so  that 
results  intended  to  be  accomplished  by  the  bedding  plant 
are  now  accomplished  without  bedding.  Bids  are  now 
being  secured  on  the  following  new  construction;  new 
steel  shaft  house  for  the  Burra  shaft,  new  steel  shaft 
hou.^e  for  the  McPherson  shaft,  hoisting  engines  and  air 
compressors  for  the  Burra  mine,  enlarging  Xos.  1  and  2 
matte  furnaces.  Some  extensions  to  aidd  plant  are  under 
way  to  permit  a  larger  ])roduction. 

The  ore  reserves  are  estimated  to  contain  5,534,984 
t<tns  in  sight  that  xvill  yield  about  28.70  lb.  of  copper  jier 
ion.  Judging  from  the  cost  of  producing  copper  and  tlu 
price  received  by  the  company,  profits  from  the  production 
of  sulphuric  acid  were  in  the  neighborhood  of  $363,000, 
or  about  $1.83  jier  ton  of  acid  produced. 

y 

CoEiitact  CoppeB®  Co. 

'I’he  1913  re|)ort  of  the  ('ontact  ('o})i)er  f'o.,  Houghton, 
Mich.,  says  that  owing  to  conditions  brought  on  by  the 
strike  the  company  has  been  unable  to  make  a  sale  of  its 
timber  and  as  a  consequence  all  diamond-drill  work  xvas 
suspended  on  Aug.  2,  1913.  However,  as  soon  as  tbc 
treasury  has  sufficient  funds  work  xvill  be  resumed  again. 
The  comiiany  started  the  year  xvith  $17,886  in  cash,  ac¬ 
counts,  and  supplies;  received  $3983  from  the  sale  of 
timber,  etc.;  and  ended  the  year  xvith  a  balance  of  $1474 
in  quick  as.«ets.  A  total  of  3655  ft.  of  rock  formation  xvas 
drilled  in  four  holes.  Holes  Xos.  13  to  16  make  up  one 
section  through  the  Winona  lode  and  the  Shaxvmut  lode 
and  the  interxening  territory,  a  belt  3000  ft.  in  horizon¬ 
tal  xvidth,  xvithin  which  the  drilling  disclosed  six  copper¬ 
bearing  beds,  the  copper  in  all  these  beds  xx'as  xvidely 
disseminated. 

SS 

K1  Oro  Minlnie  &  Kailwny  Co.,  Rtd..  reports  that  on  Apr.  26 
all  surface  operations  were  suspended,  and  all  American  em¬ 
ployees  withdrawn.  About  May  18,  all  English  employees 
were  withdrawn  also,  and  the  Mexican  employees  left  in 
charKe.  Because  of  disturbed  conditions  in  Mexico  the  half- 
yearly  dividend  has  been  passed. 


J  une  37,  1J)14 


THE  ENGINEERING  6*  MINING  JOURNAL 


1297 


gillllliMiriii . .  . . . . 


iiiiiliiiilliiiiiilii . IIIIIIIIIIIIIIIIIU . Illllllllllllllll . I . II . Ill . Illllllllllll . Illlllllllllllllllllllllllllllllllllllllllllllllllllll . . . . . . . . 


A  Hew  Microscope  for  Metal® 


Motalhir^^ieal  microscopes  differ  considerably  from 
those  used  for  biological  and  mineralogical  research,  prin¬ 
cipally  from  the  fact  that  the  metallurgist  is  solely  con¬ 
cerned  with  opaque  specimens. 

Considerable  advance  has  recently  been  made  in  the  mi¬ 
croscopy  of  metals  and  it  has  been  found  neeessary  to  use 
an  auxiliary  microscope  for  the  closer  examination  of 
metallic  specimens  other  than  those  having  polished  or 
etched  surfaces  involving  careful  preliminary  prepara¬ 
tion.  Greater  attention  is  now  given  to  the  examination 
of  the  fractures  of  test  bars  and  also  to  fractures  result¬ 
ing  from  the  failure  of  metals  under  working  conditions. 


Eng.&Min. Journal 


RixorrLAK  Michoscopk  fou  Ex.vmining  Opaque 
Specimkxs 

To  mc'et  this  need  a  complete  and  substantially  built 
binocular  microscope,  giving  an  erect  and  truly  stereo¬ 
scopic  image  and  possessing  many  desirable  features,  has 
been  constructed  to  the  specification  and  design  of  Wes¬ 
ley  Lambert,  the  late  chief  metallurgist  of  the  Royal 
Gun  Factory  at  Wof)lwich,  England,  by  Messrs.  E.  Leitz, 
of  London.  The  two  objectives  are  on  a  single  slide,  the 
lenses  being  carefully  paired,  and  provision  is  made  to 
allow  for  a  separate  focusing  for  each  eye.  Provision  is 
also  made  for  adjusting  the  oculars  to  the  correct  width 
between  the  pupils  of  the  observer’s  eyes. 

The  stand  consists  of  a  heavy  horseshoe  base  of  large 
dimensions,  which  carries  a  substantial  pillar  to  which  the 
stage  and  body  are  fitted.  The  latter  is  considerably  over¬ 
hung  and  is  seciired  by  a  binged  joint,  allowing  the  tilt¬ 
ing  of  the  instrument  through  an  angle  of  90°.  The 
upper  portion  of  the  instrument  may  be  detached  and  re¬ 
versed  by  means  of  a  simple  slide  joint,  locked  by  a 
single  milled  screw  head ;  in  this  way  it  is  possible  to  ex¬ 
amine  bulky  specimens  too  heavy  to  be  carried  on  the 
stage  or  of  such  size  that  the  microscope  must  be  mounted 
above  or  placed  upon  them.  Independent  rack-and-pinion 
movements  are  provided  for  the  microscope  and  the  stage. 


Dls”ect»Ooi2:&imecte^ 

Uriveia  Comps'essor 

The  increased  use  of  low-grade  oil  fuel  for  power  pur¬ 
poses  has  led  to  the  design,  by  the  Ingersoll-Rand  Go.,  of 
the  oil-engine-driven  air  compressor  illustrated  herewith. 

This  is  of  the  straight-line  type  and  somewhat  re¬ 
sembles  in  this  respect,  as  well  as  in  the  design  of  the  air 
end,  the  company’s  standard  line  of  small  compressors. 
Tlie  main  frame  is  designed  for  a  splash  system  of  lubri¬ 
cation;  it  is  of  the  wholly  inclosed  type  and  provided  with 
removable  covers. 

The  feature  of  greatest  interest  is  the  driving  end. 
This  consists  of  a  single  cylinder  set  behind  the  air  cyl¬ 
inder  and  direct  connected  to  the  air  piston.  It  follows 
in  general  design,  a  type  known  as  the  hot-bulb  engine, 
and  combines  a  high  thermal  efficiency  Avith  great  sim¬ 
plicity  of  construction  and  little  complication  in  de¬ 
tails  of  design ,  there  being  an  entire  absence  of  auxiliary 
air  compressors,  etc.,  as  well  as  a  lower  working  pressure. 

The  cylinder  is  of  the  single-acting,  two-cycle  type, 
water-jacketed  and  provided  with  an  efficient  system  of 


Straight-Line,  66-Cu.Ft.  Compressor,  Driven  by  Oil 
Engine 


lubrication.  It  is  fitted  with  a  torch  for  heating  the 
ignition  bulb  preliminary  to  starting.  After  the  com¬ 
pressor  is  under  Avay  this  torch  is  dispensed  with. 

The  fuel  is  automatically  injected  into  the  combus¬ 
tion  chamber,  by  means  of  a  small  pump  on  the  side  of 
the  frame,  operated  by  the  main  shaft.  It  enters  in  the 
form  of  a  finely  atomized  spray  and  is  immediately 
ignited  by  the  hot  bulb,  dispensing  entirely  with  electric 
sparking  devices,  batteries,  etc.  The  stroke  of  the  fuel 
pump  is  regulated  by  a  centrifugal  governor  located  in 
the  flywheel ;  thus  regulating  the  amount  of  fuel  injected 
into  tbe  cylinder  in  proportion  to  the  load.  This  is  sup¬ 
plemented  by  a  regulating  device  of  standard  design,  on 
the  intake  to  the  air  cylinder. 

The  operation  of  this  machine  is  accompanied  by  none 
of  tbe  losses  pertaining  to  the  common  two-cycle  gasoline 
engine,  in  which  part  of  the  incoming  charge  follows  the 
exhaust  gases  through  the  outlet  ports  and  is  wasted. 
This  is  due  to  the  fact  that  the  fuel  is  not  vaporized  by 
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The  Justrite  Co.  makes  two  other  lamps  of  possible 
value  ill  metal  mining,  namely  a  lantern,  Xo.  70,  and  a 
headlight,  Xo.  44,  which  would  seem  to  deserve  investi¬ 
gation  by  any  company  having  a  mind  to  safety  around 
the  powder  magazine. 

The  lantern  uses  a  fish-tail  burner  and  is  rated  at  30 
cp.  The  headlight  is  made  similar  to  the  familar  electric 
cap-lamp,  the  generator  licing  carried  at  the  belt  and  the 
burner  in  the  ca]),  with  a  fabric-covered  rubber  tube  for 
connection.  A  special,  ground  lens  for  longer  projection 
of  Ihc  licht,  is  furnished  for  .50c.  extra. 


an  outside  agency  and  introduced  with  the  air  used  for 
scavenging,  but  is  injected  directly  into  the  cylinder,  at 
the  end  of  the  compression  stroke.  Hence,  pure  air  is 
used  during  the  scavenging  period  of  the  stroke,  and  the 
inlet  and  outlet  ports  can  be  so  arranged  that  more  thor¬ 
ough  scavenging  is  afforded  without  any  loss  of  fuel.  The 
absence  of  carburetor,  with  its  needle  valves,  springs  and 
delicate  adjustments  which  have  to  be  constantly  changed 
to  suit  atmospheric  conditions,  is  an  advantage  which 
cannot  be  overestimated. 

A  feature  of  this  engine  is  the  introduction  of  a  small 
(piantity  of  the  water  from  the  cylinder  jacket  into  the 
combustion  space.  This  water  performs  the  function  of 
regulating  the  temperature  in  the  cylinder,  thereby'  pre¬ 
venting  an  undue  rise  in  temperature  and  dissociation 
of  the  fuel.  It  reduces  the  maxiuium  pre^ssure  in  the  cyl¬ 
inder,  while  slightly  incre^asing  the  mean  effective  pres¬ 
sure,  making  a  smooth  running  and  highly  economical 
machine.  The  amount  of  water  injection  is  re'gulated 
according  to  the  load  on  the  coin])ressor. 

The  compressor  is  at  present  made  in  but  one  size, 
with  an  actual  ca])acity  when  running  at  ;)35  r.p.m.,  of 
66  cu.ft.  of  free  air  per  min.  compressed  to  lOt)  lb.,  or 
73  cu.ft.  compressed  to  80  lb.  The  fuel  eonsumption  at 
this  speed,  and  under  average  operating  conditions  is 
about  2.2  gal.  of  kerosene  per  hour.  It  is  adapted  to 
run  on  either  kerosene,  fuel  oil  or  distillate.  Its  weight 
complete  is  3000  lb.  and  the  floor  space  occupied  is  8  ft. 
10  in.  bv  2  ft.  5  in. 


OaE  IFou’^e 

An  oil-burning  forge  for  heating  drill  steel,  the  dis¬ 
tinctive  feature  of  which  is  the  fact  that  the  oil  is  atom¬ 
ized  by  air  under  low  pressure,  is  put  on  the  market  by 
the  Denver  Fire  Clay  Co. 

The  forge  consists  of  a  fireclay-lined  bowl,  supported 
on  two  semi-cylindrical  iron  legs,  la'tween  which  the  blow¬ 
ing  a})i)aratus  is  situated.  The  tlrills  are  inserted  for 


^Fireclay  Lining  in  5otrry 


5lower  Nozzle 


Pipe  for  Coding  Air 


A  new  line  of  acetylene  lamps  suitable  for  u.«e  in  metal 
mines,  has  been  put  out  by  the  Justrite  Mfg.  Co.,  of  C'hi- 
cago.  One  of  these,  Xo.  91,  is  similar  to  the  old  Xo.  90. 
hut  will  burn  a  little  longer,  namely,  41/0  hours.  The  re¬ 
flector  is  made  somewhat  larger  than  in  the  Xo.  90,  being 
21/^  in.  in  diameter. 

Another  new  model,  Xo.  93,  called  the  “Anaconda 
Special,”  is  of  similar  design,  but  will  burn  still  longer, 
T)  hr.,  using  31/2  oz.  of  carbide.  It  is  slightly  larger  and 
is  made  of  heavier  brass.  A  new  feed  arrangement  per¬ 
mits  the  carbide  container  to  have  straight  sides  without 
threads,  a  desirable  feature,  as  rendering  it  easier  to 
clean  the  container.  The  device  consists  of  a  brass  post 
riveted  to  the  center  of  the  carbide-container  bottom 
and  screwing  into  a  brass  socket  in  the  water  reservoir; 
the  water  tube  slips  over  the  post  and  feeds  water  auto¬ 
matically  to  the  bottom  of  the  carbide  container.  The 
candlestick  for  this  model  is  of  i/^-in.  steel,  11  in.  long 
with  a  square,  sharpened,  tempered  point. 

The  “Jumbo”  model,  Xo.  50,  involves  several  new  fea¬ 
tures.  It  is  much  stronger  and  larger,  designed  to  re¬ 
sist  the  effect  of  severe  falls.  It  is  unusual  in  being 
molded  of  %-in.  seamless  aluminum  and  in  the  arrange¬ 
ment  of  candlestick  and  suspension  hook.  The  swivel 
attachment  of  the  hook  permits  hanging  the  lamp  in  al¬ 
most  any  position.  The  candlestick  is  easily  snapped  in¬ 
to  the  bail  of  the  suspension  hook.  The  feed  for  this 
model  is  similar  to  that  of  Xo.  93.  The  bottom  of  the 
carbide  container  is  flared  slightly  to  permit  its  sitting 
flat  and  firm.  A  burner  tip  of  solid  aluminum,  which 
will  not  break,  is  provided.  The  lamp  will  burn  6  hr., 
and  weighs  lb. 


Oilduppiy 


Nozzle 


insert/. 

Sfeef 


Motor 
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Oii.-HrRXi.\(;  Kohok  with  F.vx  Blowkk 

heating  above  the  bowl.  The  air  supply  is  furnished  at 
a  6-oz.  pressure  by  a  motor-driven  fan.  The  oil  and 
air  from  the  nozzle  impinge  on  a  point  in  the  lining  and 
are  deflected  to  give  a  swirling  motion,  resulting  in  com¬ 
plete  combustion,  long  duration  in  the  bowl,  and  a  high 
heat.  A  horizontal  pipe  along  the  front  of  the  forge 
contains  a  series  of  holes  on  its  top  through  which  the 
air  from  the  blower  passes  and  makes  a  screen  of  cool  air 
protecting  the  operator;  a  screen  is  also  attached  to  the 
top  of  the  forge  by  brackets. 

As  compared  with  a  coke  or  coal  forge,  the  oil  fuel 
offers  the  advantage  of  adding  no  sulphur  to  the  steel 
and  of  allowing  the  drill  bits  to  be  under  observation  at 
all  times.  The  low  pre.ssure  and  the  provisions  for  com¬ 
plete  combustion  eliminate  noise  and  smoke.  It  is  also 
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cliiinu'd  that  a  considerable  saving  in  power  over  Wgh- 
■pressure  air  blowing  is  obtained,  that  the  oil  can  be  safely 
coiulucted  to  the  forge  by  gravity  and  that  there  is  small 
likelihood  of  oxidizing  the  steel  so  that  it  scales. 

K 

Fal^ros«=°A  FaMeipiim^  Tale* 

The  development  of  a  new  mineral  filtering  medium, 
called  Filtros,  bids  fair  to  bring  about  many  changes  in 
the  fields  where  the  filtering  of  either  liquids  or  gases  is 
of  importance.  Filtros  tile  are  essentially  silica,  will  eas¬ 
ily  withstand  any  temperature  up  to  1600°F.,  are  prac- 
lically  unaffected  by  acids  and  by  such  weak  alkalies  as 
are  in  commercial  use  where  filtration  is  required.  The 
pores  are  so  fine  as  to  offer  great  resistance  to  the  pene¬ 
tration  of  even  the  finest  slimes;  yet  the  mass  is  itself  so 
porous  as  to  allow  the  comparatively  free  passage  of  the 
gases  or  liquids  to  be  filtered. 

Filtros  should  not  be  confused  with  the  material  at 
one  time  manufactured  by  the  Just  Process  Co.,  termed 
“silica  sponge”;  although,  in  a  measure,  developed  there¬ 
from.  There  were  many  points  of  excellence  in  these 
Just  Process  plates,  but  use  developed  the  fact  that  they 
were  not  only  affected  by  acids,  but  were  by  no  means 
uniformly  porous.  The  installations  made  in  connection 
with  the  cyanidation  of  ores,  the  'filtration  and  clarifi¬ 
cation  of  solutions,  and  in  the  saving  of  flue-dust  in 
smelting  operations,  etc.,  demonstrated  that  the  making 
of  a  highly  siliceous  septum  which  would  be  of  high  and 
uniform  porosity,  and  unaffected. by  either  acids  or  weak 
alkalies,  would  open  up  a  wide  field  for  its  use. 

During  1913,  J.  Edward  Porter  of  Syracuse,  N.  Y., 
who  had  much  to  do  wdth  the  development  of  the  original 
plates,  discovered  a  method  for  producing  the  plates 
which  had  all  the  desirable  features  .iust  mentioned.  The 
result  is  the  Filtros  tile.  Applications  for  patents  cover¬ 
ing  the  various  features  of  the  Porter  inventions  have 
been  filed  and  broad  claims  alloAved.  The  General  Fil¬ 
tration  Co.,  Inc.,  acquired  the  Porter  patents  and  subse¬ 
quently  all  the  patents  owmed  by  the  Just  Process  Co. 
Fnder  arrangements  made  hy  the  General  Filtration  Co., 
Inc.,  with  the  Ilarbison-Walker  Refractories  Co.  of  Pitts¬ 
burgh,  the  latter  has  developed  the  commercial  produc¬ 
tion  of  the  tile,  and  manufactures  them  on  the  order  of 
the  Filtration  company. 

4’he  ware  is  avhite  and  porous,  of  excellent  hardness 
and  strength  and  may  be  made  in  varying  degrees  of 
porosity.  The  standard  size  of  tile  is  12x12x11/^  in.  and 
where  it  is  possible  to  do  so,  there  are  advantages  in  so 
(icsigning  the  filtering  apparatus  as  to  use  this  size.  A 
great  variety  of  shapes,  however,  may  be  made  w’hen 
necessary. 

Among  a  large  number  of  solubility  tests  the  follow¬ 
ing  will  be  of  interest : 


Time  Immersed 

(Temper- 

Boss 

ature 

Solutions 

Strength 

200°  F.) 

7r 

Condition 

Sulphuric  .ncid. ... 

96% 

24  hr. 

0.02 

Unchanged 

Nitric  acid . 1 

Hydrochloric  acid  1 

8  of  38% 

8  of  70.5%, 

}  24  hr. 

0.02 

Unchanged 

Distilled  water... 

24  hr. 

0.00 

Unchanged 

Sulphuric  acid.... 

20% 

35  days 

0.11 

Unchanged 

Hydrochloric  acid 

20%, 

35  days 

0.14 

Unchanged 

Nitric  acid . 

20%, 

35  days 

0.08 

Unchanged 

Saturated  solution  \ 
of  zinc  sulphate  /  ■ 

20  days 

0  04 

Unchanged 

0.50%, 

20  days 

0.09 

Unchanged 

T'otassinm  cyanide 

’From  information  ftirnlshed  by  the  General 

Filtration  Co., 

Inc.,  Farniirs’  Bunk 

Bldg.,  Pittsburgh,  I’enn. 

Other  tests  make  evident  its  resistivity  to  organic  acids 
as  well.  The  remarkable  uniformity  in  the  porosity  of 
llie  tile  will  bear  emphasis,  particularly  important  as  this 
Js  in  problems  involving  aeration  and  agitation.  The  fol¬ 
lowing  air  rating  tests  will  give  an  indication  as  to  this 
porosity.  These  show  the  number  of  cubic  feet  of  air 
per  square  foot  of  area  per  minute  that  at  the  given  pres¬ 
sure  passes  through  the  standard  tile  li/^  in.  in  thickness. 

Cu.Ft.  of  Air  at  Cu.ft.  of  Air  at 
2-In.  Water  4-In.  Water 
Pressure  Pressure 


Specimen  1  .  12.0  24.5 

Specimen  2  .  11.7  22.8 

.Specimen  3  .  11.4  22.7 

Specimen  4  .  11.7  22.7 

Specimen  5  .  12.0  23.0 


Further  indication  of  the  remarkably  free  flow  of 
liquids  through  the  material  is  indicated  by  the  following 
tests  as  to  the  amount  of  water  filtered  per  square  foot  of 
area  under  the  given  pressures. 

Gal.  per  Min.  per  Temperatui« 

Head  Pressure  Sq.Ft.  of  Area  of  Water 


5  ft.  1.40  50’  F. 

10  ft.  2.15  50°  F. 

15  ft.  2.61  50°  F. 

20  ft.  3.27  57°  F. 

25  ft.  3.42  57°  F. 


To  the  engineer  interested  in  filtering  problems  oi 
W'hatever  nature,  there  will  occur  numberless  uses  for 
which  thi.s  tile  is  suitable,  such  as  the  filtration  of  normal 
commercial  acid  and  alkaline  solutions,  of  ga.ses  like  blast 
furnace  gases  and  smelting  fumes  and  the  enormous  field 
of  w’ater  filtration. 

I'?-: 

T2*tiscM.«»M(O^Eated 


The  Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.,  has  recently 
perfected  and  is  now  selling  a  portable  mine  pump, 
mounted  on  a  truck  and  designed  particularly  for  pump- 


ELECTUlCAi.LY  DriVKN  T1!II*LEX  PuMP  OX  MlNE  TrUCK 


ing  out  sumps.  It  is  a  4x6-in.  triplex  pump,  electrically 
operated.  Working  against  a  head  of  500  ft.,  the  capac¬ 
ity  is  65  gal.  per  min.  The  truck  is  of  iron  construction 
throughout,  and  is  fitted  with  adjustable  axles,  so  ar¬ 
ranged  that  if  a  truck  is  selected  to  operate  on  the  widest 
g.'ige  of  track  in  the  mine,  it  can  be  quickly  adjusted  to 
fit  any  narrower  gage.  The  working  parts  of  the  pump 
are  covered  by  guards,  to  protect  them  from  grit,  falling 
rocks,  etc.,  and  also  to  prevent  injury  to  attendants.  The 
pump  itself  is  so  set  that  no  part  of  either  the  pump  or 
the  motor  projects  below  the  truck  platform,  thereby 
eliminating  the  danger  of  catching  in  any  material  be¬ 
tween  the  tracks. 
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IxTKiiioi:  OF  A  IOO-Ft.  Stack 

Looking:  up  the  steel  stack  at  the  new  United  Verde  snieltinj 
works  at  Clarkdale,  Ariz. 


()LI\  Kll  FlLTKltS  AT  AxACOXOA.  MoN’I’. 

Installed  at  Anaconda  company’s  plant  for  dewatering:  slime- 
buddle  concentrates. 


Baxquet  Room,  2100-Ft.  Level  ol"  ^YEST  Stewaet  Mixe,  Butte,  Mont. 

Table  was  spread  in  a  drift  for  100  visitinp  street  "ailway  oiiicials  during:  a  recent  celebration  in  Butte. 
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Rnxs  OF  Xo.  2  S.mkltixg  Woi!ks  at  lIoxTioftKY,  ^ri:xi('o 

Plant  was  destroyert  by  the  Federals  retreating  before  the  rebels;  loss.  $100,000. 


IJay  Goxsolidatku  Coppeu  Co.,  8000-Tox  Mill  at  ITaydkx,  Aimz. 

The  Hayden  sineltintj  works,  to  which  the  concentrates  are  sent,  are  situated  back  of  the  concentrator  at  the  base  of  the 
bij?  stack,  the  smaller  stack  directly  in  front  of  it  being  the  power-plant  stack. 


&  MIXING  JOURNAL 


amount  of  exploration  and  development  on  the  West  Side, 
and  has  kept  the  section  alive  by  persistent  exploiting 
against  the  strong  odds  that  the  farmers  might  succeed 
in  killing  the  copper-mining  industry  in  Shasta  County. 

I’he  situation  in  Shasta  County  is  peculiar  in  that  the 
]\Iammoth  is  the  only  operator  that  has  been  in  position 
for  the  past  two  or  three  years  to  take  over  any  additional 
mining  ground  with  certainty  of  immediate  returns  on 
the  investment.  None  of  the  other  operators  have  felt 
warranted  in  resuming  smelting  operations  or  installing 
new  plants  until  there  should  be  some  certainty  estab¬ 
lished  regarding  the  unmolested  operation  of  a  smelting 


eir*  Maiaaira^  lira 


By  Lkwis  II.  Eddy* 

The  copper-mining  and  smelting  situation  in  Shasta 
County,  Calif.,  in  the  first  quarter  of  the  year  1914  shows 
a  decided  improvement  over  the  year  1913.  The  Mam¬ 
moth  Copper  Mining  Co.  at  Kennett  has  acquired  hy  pur¬ 
chase  two  large  groups  of  copper-bearing  claims  and  has 
taken  purchase  options  on  other  groups  of  larger  aggregate 
area,  making  a  total  in  the  purchase  and  the  options  of 
about  1500  acres;  the  mine  and  the  smeltery  are  both  in 
steady  operation.  The  Balaklala  Consolidated  Copper  Co. 
at  Coram  reopened  the  mines  and  is  shipping  ore  to  the 
Mammoth  smeltery;  and  is  experimenting  with  the  Hall 
desulphurizing  process  with  prospects  of -successful  ap¬ 
plication  to  Balaklala  ores.  The  Mountain  Copper  Co. 
is  installing  a  concentrating  plant  at  Minnesota  station, 
situated  on  Iron  Mountain  Ry.  about  10  miles  northwest 
of  Keswick,  the  former  smelter  town.  The  Iron  Moun¬ 
tain  mines  are  in  steady  operation ;  the  smelting  ores  are 
shipped  to  the  Mountain  Copper  Co.  smeltery  at  Martinez 
on  San  Francisco  Bay;  the  concentrating  ores  are  stored 
against  the  time  of  completion  of  the  concentrating 
plant. 

The  copper-mining  activity  and  improvements  are  in 
what  is  commonly  known  as  the  West  Side  Shasta  County 
copper  region,  which  lies  west  of  the  Sacramento  River, 
and  is  developed  for  a  distance  of  about  15  miles  north 
and  south  and  five  miles  east  and  west. 

The  accompanying  map  shows  approximately  the  situ¬ 
ation  and  extent  of  the  principal  copper  properties,  in¬ 
cluding  the  Mammoth,  Balaklala,  and  Iron  Mountain 
mines,  all  operating;  the  Mammoth  smeltery,  also  operat¬ 
ing;  the  Balaklala  smelting  plant,  where  the  metallurgi¬ 
cal  experiments  are  in  progress;  and  the  site  of  the  Moun¬ 
tain  Copper  Co.’s  concentrating  plant.  The  map  also 
shows  the  Spread  Eagle  and  Stowell  groups  purchased 
by  the  Mammoth  and  the  Shasta  Copper  Exploration  and 
Keystone  groups  under  option  to  the  Mammoth.  The 
(lol insky  and  the  Trinity  Copper  Co.  mines  are  also 
shown  on  the  map. 

A  large  amount  of  development  has  been  done  on  the 
properties  taken  over  by  the  Mammoth  and  some  ore  has 
been  found.  The  Spread  Eagle  and  the  Stowell  have 
been  diamond-drilled  and  also  developed  by  tunnels. 
Diamond-drilling  has  also  been  done  on  the  Keystone  and 
the  Shasta  Copper  Exploration  Co.  properties.  The 
Stowell  has  a  1200-ft.  tunnel  ;  the  other  tunnels  are 
shorter.  The  Mammoth  Co.  will  build  a  wagon  road  to 
the  Spread  Eagle  and  will  probably  install  a  compressor 
during  this  year.  All  of  these  properties  purchased  and 
under  option  to  the  Mammoth  are  situated  between  the 
Balaklala  and  the  Iron  Mountain  mines.  One  group  of 
Trinity  Copper  Co.  properties  lies  between  the  Spread 
Eagle  and  Iron  Mountain;  the  other  lies  north  of  the 
Balaklala.  The  Golinsky  lies  east  of  the  Mammoth’s 
Backbone  group.  Both  the  Trinity  Copper  Co.  lower 
group  mines  and  the  Golinsky  mines  have  been  de¬ 
veloped  to  a  point  where  production  waits  only  on  active 
mining  and  reduction  of  the  on's.  During  the  past  three 
years  the  Shasta  Copper  Exploration  Co.  has  done  a  large 
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plant.  'File  recent  expansion  of  the  Mammoth  is  evidence 
that  the  end  of  the  warfare  of  the  farmers  is  near.  Th? 
farmers  now  admit  that  the  crops  of  the  last  three  years 
are  ample  justification  of  the  position  of  the  Mammoth 
The  evidence  is  positive  that  no  recent  damage  has  been 
done  the  crops  or  the  trees  or  any  other  vegetation. 

Early  in  1914  a  few  members  of  the  farmers’  associa¬ 
tion  got  together  with  the  purpose  of  renewing  the  attack 
upon  the  ^lammoth,  but  were  unable  to  interest  a  suffi¬ 
cient  juimber  of  members  to  raise  the  money  required  by 
the  attorneys  who  had  been  tentatively  retained.  The 
proposed  litigation  was  based  on  the  complaint  of  a 
farmer  near  Redding  that  his  young  grain  was  being  dam- 
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iigod  by  feinelter  fume.  The  fact  is  that  the  damage  was 
the  result  of  climatic  conditions  and  probably  due  in 
Boine  degree  to  the  method  of  planting  and  cultivation 
and  the  situation  of  the  land.  Other  grain  fields  in  the 
immediate  neighborhood  were  not  affected,  while  grain 
fields  30  to  50  miles  further  south  were  in  worse 
(omlition.  In  May,  1913,  after  complaint  had  been 
made  that  the  county  farm  lands  and  crops  had  been 
mined  by  fume  from  the  ]\Iammoth  smeltery,  I  visited 
Shasta  (bounty  and  traveled  over  the  horticultural  sec¬ 
tions  and  visited  the  county  farm  and  other  hay  and  grain 
lands,  and  found  no  evidence  of  damage.^  In  March, 
>“Eng.  and  Min.  Journ.,”  July  26,  1913,  p.  153. 

1914,  following  the  report  that  damage  was  being  done 
the  grain,  I  made  another  visit  and  traveled  through  grain 
fields  for  a  distaiu'e  of  15  miles  south  of  Kennett.  I  vis¬ 
ited  the  field  comjilained  of  and  many  others.  There  was 
no  sign  of  fume  damage.  But  there  was  at  this  ranch  evi¬ 
dence  of  discoloration  of  the  blades  of  the  grain  stalks, 
evidently  resulting  as  stated  from  climatic  conditions, 
and  in  the  immediate  neighborhood  the  young  grain  was 
as  fine  as  could  be  found  in  any  section  which  had  suf¬ 
fered  from  recent  severe  rainstorms  followed  by  dry,  cold 
weather. 

The  travel  included  Redding,  Cottonwood,  Red  Bluff, 
Tehama  and  Corning  and  embraced  grain  fields  for  a 
distance  of  20  miles  through  the  southern  half  of  Shasta 
County  and  40  miles  through  the  central  portion  of  the 
northern  half  of  Tehama  County.  After  passing  out  of 
the  “smoke”  belt  and  into  the  vicinity  of  Red  Bluff,  Te¬ 
hama  and  Corning,  I  found  numerous  grain  fields  where 
ihe  di.scoloration  was  much  worse  than  in  the  field  com¬ 
plained  of  near  Redding.  In  some  of  the  fields  the  new 
grain  was  growing  and  the  discolored  blades  were  dis- 
ai)])earing.  Evidently  the  damage  was  not  serious  on 
good  land;  and  there  is  no  ])robability  that  the  damage, 
whether  serious  or  insignificant,  was  the  result  of  smelt¬ 
ing  smoke.  If  it  were  fume  damage  it  is  at  least  peculiar 
that  it  passed  over  the  fields  in  the  neighborhood  of  the 
I'omplaining  fanner  in  the  “smoke”  belt  and  then  hit  the 
farmers  so  hard  4t)  or  50  miles  further  away. 

y-] 
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The  long  contested  issiu'  between  the  transcontinental 
railroads  and  the  government,  with  reference  to  oil  lands, 
was  settled  by  the  Supreme  Court  in  a  decision  handed 
down  on  June  22,  in  which  the  view  was  taken  that  pat¬ 
ents  held  by  the  transcontinental  railroads  could  not  be 
set  aside  by  other  claimants  merely  because  of  their  min¬ 
eral  value,  but  could  only  be  altered  through  a  direct  at¬ 
tack  by  the  government  if  at  all,  while  the  view  was  tak¬ 
en  as  a  obiter  (liciuin  that  the  limitation  of  the  time  at 
ttliich  the  government  could  take  e.\ce])tion  to  the  patent 
was  in  the  year  1900  or  1901.  In  handing  down  a  de- 
eision  in  the  case.  Justice  Vandervanter  ex])ressed  the 
opinion  that  in  all  ])revious  cases  of  the  same  kind,  the 
Court  had  hold  that  where  law  recpiires  that  only  inin- 
'U-al  or  homestead  lands  are  to  be  granted  by  the  land 
officials  such  officials  must  do  their  full  duty  by  ascer¬ 
taining  whether  the  land  granted  came  within  the  law 
at  the  time  and  could  not  do  it  by  inserting  the  pro¬ 
vision  that  if  the  land  should  later  prove  not  to  be  with¬ 


in  the  law  the  title  should  not  be  transferred.  This  was 
])ractically  the  attitude  taken  by  the  attorneys  for  the 
roads,  they  having  urged  that  it  was  too  late  now  to  in¬ 
troduce  testimony  to  the  character  of  the  lands  when  as 
a  matter  of  fact  that  character  was  passed  upon  at  the 
time  when  the  grants  were  actually  made. 

The  decision  is  e.xpected  to  dispose  of  the  controversy 
with  reference  to  the  oil  lands  said  to  be  worth  $700,-- 
000,000,  whi(“h  have  been  held  by  the  roads.  Title  has 
been  conte.'<ted  by  various  persons  on  the  ground  that  the 
finding  of  oil  made  the  lands  mineral  in  their  nature,  and 
hence  not  properly  patented  at  tl»e  time  the  railroads 
took  title  to  them.  The  roads  have  claimed  that  the  oil 
dejjosits  did  not  constitute  the  lands  “mineral”  lands  and 
further  alleged  that  in  any  event,  the  title  that  they  had 
acquired  could  not  be  attacked,  which  view  the  court  up¬ 
held. 

A  Miime  at  tlhie  Fainiama«»«Pacil!BC 


At  the  request  of  various  mine  operators  and  the  ex- 
]»osition  officials,  the  IT.  S.  Bureau  of  Mines  has  under¬ 
taken  to  construct,  in  cooperation  with  the  mining  indus¬ 
try  and  the  manufacturers  of  mining  machinery,  a  mine 
beneath  the  floor  of  the  Palace  of  Mines  and  Metallurgy 
at  the  Panama-Pacific  Exposition. 

The  financial  and  operative  success  of  the  mine  is  as¬ 
sured  through  exhibits  ])romised  as  shown  below  whereby 
typical  metal-  and  coal-mining  operations  will  be  repro¬ 
duced  by  full-sized  working  places  in  wbich  mining  ma¬ 
chinery  will  be  installed  and  operated.  The  walls  of  the 
mine  will  be  covered  with  either  ore  or  coal  typical  of  the 
mine  illustrated.  Among  others,  the  Copper  Queen  Con¬ 
solidated,  of  Arizona,  Bunker  Hill  &  Sullivan,  of  Idaho, 
llomestake  Mining  Co.,  of  South  Dakota,  Goldfield  Con¬ 
solidated  Mines  Co.,  of  Nevada,  Jones  &  Laughlin  Co.,  of 
Michigan,  Lehigh  Ccjal  &  Navigation  Co.,  of  the  anthra¬ 
cite  field  of  I’ennsylvania,  Pocahontas  Fuel  Co.,  of  AVest 
A'irginia,  Consolidation  Coal  Co.,  of  Kentucky,  and  Pa¬ 
cific  Coast  Coal  Co.,  of  Washington,  have  each  agreed  tc 
reproduce  one  of  their  working  ])laces  or  stopes,  and  to 
contribute  the  sum  nec'essary  to  the  installation  and  oper¬ 
ation.  Tentative  j)romises  of  similar  action  have  been 
received  from  the  Rock  Island  Coal  Co.,  Peabody  Coal 
Co.,  and  Pittsburgh  Coal  Co. 

A'arious  mining  machinery  and  api)liances  have  been 
]*romised,  including  a  mine  cage  and  cars  by  the  Joshua 
Ilendy  Co.,  a  cage,  hoist  and  motor,  by  the  Denver  En¬ 
gineering  Works,  locomotives  by  the  AVestinghouse  Elec¬ 
tric  &  Alanufacturing  Co.,  pumps  by  Byron  Jackson,  air 
compressor,  drills,  drill  sharpener  and  winze  hoist,  by  the 
Com])ressed  Air  Alachinery  Co.,  drills  and  coal  cutters 
by  the  Ingersoll-Rand  Co.  and  the  Sullivan  Alining  Ala¬ 
chinery  Co.,  lamps  by  the  Justrite  Alanufacturing  Co., 
and  the  Koehler  Alanufacturing  Co.,  enamel  signs  by 
Stonehouse  Enamel  Sign  Co.  There  is  little  doubt  that 
other  necessary  mac'hinerv  and  appliances  such  as  safety 
lamps,  portable  electric  lamps,  fan,  mine  telephones, 
mine-rescue  ap])aratus,  switches,  track,  etc.,  will  be  re¬ 
ceived  as  exhibits. 

The  entrance  to  the  mine  will  be  through  the  Bureau 
of  Alines  space,  and  visitors  -will  be  attracted  to  it  by 
being  given  jcortable  mine  lamps,  and  by  being  lowered  in 
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a  slowly  moving  cage  while  a  panoramic  effect  of  the 
strata  lining  a  mine  shaft  will  pass  by  them  so  rapidly 
as  to  produce  the  illusion  of  descending  to  a  considerable 
depth.  In  case  of  crowds,  these  may  enter  by  a  slope. 
Exit  will  be  by  a  slope  into  the  radium  booths  of  the 
Bureau  of  Mines  where  radium  emanations  will  be  shown. 

There  will  be  a  motion-picture  room  which  visitors 
will  pass  in  going  from  mine  to  mine.  In  it  will  be  shown 
such  great  open  workings  as  are  not  illustrated  by  the 
underground  mines,  such  as  those  of  the  Utah  Copper 
Co.  and  those  of  the  Nevada  Consolidated,  at  Ely,  the  iron 
properties  at  Hibbing,  Minn.,  hydraulic  gold  mining, 
and  the  quarrying  of  building  stone. 

Twice  each  day  there  will  be  an  imaginary  explosion  or 
fire  in  some  portion  of  the  mine  announced  by  telephone 
to  the  superintendent’s  office  in  the  Bureau  of  Mines 
space  on  the  surface,  and  rescue  men  wearing  breathing 
apparatus  will  enter  the  mine  and  bring  out  supposed 
victims,  who  will  be  given  first-aid  treatment  in  the  sur¬ 
face  emergency  hospital. 

In  the  Bureau  of  Mines  space  on  the  floor  of  the  main 
building,  there  will  be,  in  addition  to  the  radium  booths, 
exhibits  of  carnotite,  pitchblende  and  other  radium  ores, 
their  alloys  and  concentrates,  an  emergency  mine  hospital 
and  smoke  room  for  rescue  training,  exhibits  of  fuel  effi¬ 
ciency,  smoke  abatement,  explosives,  mine-welfare  work, 
etc. 

The  prime  purpose  of  the  mines  will  be  that  of  educat¬ 
ing  the  investing  public,  stockholders,  members  of  legis¬ 
latures  and  the  uninformed  antagonists  of  the  industry 
relative  to  the  importance  of  the  mining  industry,  its 
extent,  variety  and  the  cost  of  oi)eration. 

Lraist  Ofe  Cooler 

A  machine  for  cooling  roasted  ores  has  been  patented 
by  Frederick  Laist,  of  Anaconda,  Mont.,  under  U.  S. 
No.  1,090,549.  The  particular  object  has  been  to  pro¬ 
vide  a  cooler  which  would  perform  its  principal  function 

Wafer-Discharge  Holes 

DrxhargeirTd  Head  ■ 


James  Moore  Swank  died  in  Philadelphia,  June  21, 
aged  81  years.  He  had  been  in  failing  health  for  over 
a  year,  but  the  end  was  unexpected.  He  was  born  in 
Westmoreland  County,  Pennsylvania,  his  parents  moving 
to  Johnstown  when  he  was  a  boy.  His  first  work  was  in 
a  newspaper  office  and  later  he  became  editor  and  pub¬ 
lisher  of  the  Johnstown  Tribune,  which  for  years  was  a 
power  in  Whig  and  later  in  Republican  politics.  In  1869 
he  went  to  Wasliington  and  served  for  a  short  time  in  the 
U.  S.  Department  of  Agriculture.  In  1872  he  took  an 
active  part  in  the  organization  of  the  American  Iron  & 
Steel  Association,  with  which  he  was  connected  for  over 
40  years. 

This  association  was  at  first  founded  to  support  and 
advocate  the  maintenance  of  a  protective  tariff  as  a  neces¬ 
sity  for  the  iron  industry.  In  preparing  the  literature 
which  it  circulated,  Mr.  Swank  became  interested  in  col¬ 
lecting  statistics  of  the  industry  and  this  work  was  gradu¬ 
ally  extended  until  the  Association  took  in  practically  the 
M'hole  of  the  trade  in  this  country.  Herein  he  developed 
his  real  mission,  for  he  was  a  born  statistician  and  very 
few  excelled  him  in  the  thoroughness  of  his  collection  of 
facts  and  the  care  with  which  they  were  arranged  and 
recorded.  He  was  most  conscientious  and  careful  in  his 
presentation  of  facts  and  for  many  years  the  American 
iron  and  steel  industry  has  had  in  its  annual  reports  a 
more  complete  chronicle  of  its  work  than  has  that  of  any 
other  country. 

Gradually,  the  Association  dropped  its  original  purpose 
and  became  purely  a  statistical  organization,  existing 
only  for  the  collection  and  publication  of  the  figures  of 
the  trade  and  their  publication  in  a  periodical  “Bulletin.” 
Mr.  Swank  never  forgot  his  original  purpose,  however, 
and  in  the  “Bulletin,”  he  persistently  urged  the  protective 
tariff  and  its  benefits.  He  found  time,  also,  to  write  sev¬ 
eral  books  which  are  of  standard  value  as  reference,  relat¬ 
ing  chiefly  to  the  early  history  and  growth  of  the  iron 
trade  in  this  country.  He  also  published,  in  connection 
with  the  “Bulletin,”  a  triennial  “Directory  of  the  Iron 
Trade,”  which  is  a  very  complete  work  of  its  kind. 

He  remained  secretary  of  the  Association  for  13  years, 
and  in  1885  was  given  the  title  of  general  manager, 
which  he  retained  until  his  death.  In  fact,  for  most  of 
the  time  after  that,  he  was  practically  the  Association, 
the  iron  men  supporting  the  statistical  bureau  and  its 
publications  by  their  subscriptions,  but  taking  no  active 
part  in  the  management.  Two  years  ago  he  was  compelled 
to  resign  on  account  of  his  age  and  failing  health,  and 
it  was  decided  finally  to  close  up  the  Association  and  to 
transfer  its  work  to  the  American  Iron  &  Steel  Institute, 
which  organized  a  statistical  Bureau  for  that  purpose. 
This  Bureau  took  over  Mr.  Swank’s  assistants  and  the 
staff  which  he  had  gathered  around  him,  so  that  the  work 
was  continued  on  practically  unchanged  lines. 

Mr.  Swank  was  not  only  an  able  statistician,  but  he 
was  a  thoroughly  honest  man  and  his  uprightness  and 
singleness  of  purpose  were  highly  respected,  even  by 
those  who  did  not  agree  with  his  opinions.  His  death 
will  be  generally  regretted,  as  was  his  retirement  two 
Years  ago. 


Sfuffirg 

Box 


'Water  Eni 
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The  Lai.st  Due  ('ooler 

satisfactorily,  and  at  the  same  time  permit  the  shell  to 
expand  or  contract,  under  the  influence  of  varying  tem¬ 
peratures,  without  producing  a  strain  on  any  of  the  parts 
or  interfering  with  the  operation  of  the  machine. 

The  objects  are  accomplished  by  having  a  tubular 
sheet,  the  interior  surface  of  which  is  covered  with  longi¬ 
tudinal  water  pipes,  which  perform  the  cooling.  At  the 
discharge  end  of  the  tube,  slightly  lower  than  the  feed 
end,  the  pipes  fit  into  an  annular  water  chamber,  through 
which  cooling  water  is  supplied.  At  the  feed  end  there  is 
another  water  chamber,  but  this  is  separate  from  and  out¬ 
side  of  the  actual  head  of  the  tube  through  which  the 
pipes  pass,  free  to  move  as  the  shell  expands. 

The  machine  is  mounted  on  tires  resting  on  rollers,  the 
latter  being  wide  enough  to  allow  for  any  possible  expan¬ 
sion  of  shell.  The  accompanying  drawing  shows  the  de¬ 
tails  of  the  machine. 


Tbe  Amclo-KKT’Ptfan  Ollfleldn,  Ltd.,  has  deepened  its  No. 
13  well  and  according  to  the  London  “Financial  Times," 
brought  In  a  gusher  that  flowed  at  the  rate  of  4000  tons  per 
day. 
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^Ihe  S^dllb^ry 
CoppeiP«=*Hncl^eS  Oc’es 

From  a  careful  reading  of  Arthur  Ilowe  Carpenter’s 
article  on  the  chloridiziiig  of  Sudbury  copper-nickel  ores, 
in  the  Jouuxal  of  May  30,  li)l  I,  with  the  view  of  mak¬ 
ing  the  iron-nickel  portion  into  ferronickel,  it  is  evident 
that  Mr.  Carpenter  is  not  well  accpiainted  with  the  ores 
of  this  district.  Granting  that  the  Longmaid-IIenderson 
process  will  do  all  that  he  claims  it  will  in  removing  the 
copper  from  the  ore  that  alone  docs  not  solve  the  metal¬ 
lurgy  of  these  ores,  so  far  as  making  ferronickel  is  con¬ 
cerned.  In  treating  these  ores  one  has  to  treat  what  the 
mines  produce  and  these  mines  do  not  produce  an  ore  that 
is  fit  for  smelting  into  ferronickel  by  simply  removing  the 
copper  and  sulphur. 

Generally  speaking,  the  run-of-mine  ores  are  about 
one-half  rock  and  will  carry  from  32  to  4<S%  insoluble 
or  20  to  30%  SiO._,,  with  only  about  40  to  25%  Fe. 
Such  ore  is  too  high  in  silica  and  low  in  iron  to  warrant 
smelting  into  pig  iron  even  if  it  does  carry  from  1  to 
2%  Ni. 

None  of  the.'se  ores  is  high  enough  in  copper  to  call  it 
even  a  good-grade  co])per  ore.  Most  of  the  ore  that  is 
available  for  smelting  into  ferronickel  carries  from  about 
0.25  to  0.75%  Cu.  This  copper  is  not  evenly  distributed 
through  the  ore,  hut  much  of  it  runs  in  streaks  and 
bunches.  The  great  hulk  of  the  ore  fit  for  making  into 
ferronickel  will  not  run  over  0.25  to  1.50%  Cu,  and  .such 
rocky  ore  can  be  crushed  and  separated  magnetically  to 
give  a  product  much  better  fitted  for  smelting  into  ferro- 
nicktd  than  can  be  gotten  simply  by  the  Longmaid-IIen- 
denson  process. 

For  in.stance,  take  the  following  run  of  mine  ore, 
which  is  a  fair  average  for  much  of  the  district:  Insol., 
39.10%;  Cu,  0.88;  Ni,  1.50;  Fe,  31;  S,  10.70%,  an  ore 
anything  hut  inviting  for  smelting  into  pig  iron  even  if 
all  the  copper  was  leached  out  and  all  the  sulphur  roa.sted 
off.  Neither  has  such  an  ore  any  commercial  value  for 
its  sulphur. 

This  same  ore  was  hand  picked  with  the  following  re- 


suits : 

10% 

Concentrate 

90% 

Reject 

Insol . 

.  19.1* 

41.00 

Ou  . 

.  0.1.3 

0.95 

Ni  . 

. .  1.62 

1.45 

Pe  . 

.  40.00 

28.80 

Wlum  crushed  and  magnetically  separated,  it  can  he 
made  to  yield  a  jjroduct  carrying  as  low  as  0.17%  Cu 
with  insoi.  15%  ;  Fe,  48 ;  Ni,  2.50,  and  8,  28%.  By 
crushing  finer  the  Fe  and  8  can  be  run  several  per  cent, 
higher,  the  insoluble  largely  eliminated  and  the  copper 
brought  down  to  0.10%,  or  about  the  Longmaid-Hen- 
dersoii  limit.  In  separating  the  ore  magnetically  to  re¬ 
move  the  copper  it  is  preferable  to  keej)  out  and  pick  out 
the  richest  copper  ore  when  the  ore  averages  over  0.50% 
Cu. 

I  (piite  agree,  however,  with  Mr.  Cari)enter  that  the 


correct  solution  of  the  metallurgy  of  these  ores,  especial¬ 
ly  the  lower-grade  ones,  is  to  convert  the  iron  and  nickel 
portion  so  far  as  possible  into  ferronickel  for  steel  mak¬ 
ing.  More  nickel  and  copper  can  be  saved  this  way  and 
the  iron  which  is  now  thrown  away  will  pay  most  of 
the  working  costs. 

D.  P.  Shuler. 

FredericktowTi,  Mo.,  June  5,  1914. 

m, 

Groldl  aim<dl  Silver  iiiii  Ossidized 
Zairac  Os^es 

In  the  advance  chapter  from  Mineral  Resources  of  the 
United  States,  “Precious  and  Semiprecious  Metals  in 
Utah  in  1912,”  by  Victor  C.  Heikes,  my  article  in  the 
Journal,  of  June  21,  1913,  “Occurrence  of  Oxidized 
Zinc  Ores  at  Tintic,”  is  mentioned. 

Mr.  Heikes  quotes  from  this  article  describing  the  oc¬ 
currence  of  the  zinc-carbonate  ores  at  the  Yankee  and 
May  Day  mines,  and  includes  a  statement  of  mine  to 
the  effect  that  there  is  no  gold  or  silver  in  the  ores.  Im¬ 
mediately  after,  he  says,  “The  average  assay  of  zinc  ore 
shipped  from  the  May  Day  mine  in  1912,  was  0.027  oz. 
of  gold,  2.20  oz.  of  silver,  and  2.57%  of  lead,  but  the.se 
metals  were  not  paid  for  by  the  zinc  buyers,  and  there¬ 
fore  arises  the  erroneous  supposition  that  there  is  no  gold 
or  silver  in  the  zinc  ore  at  either  the  May  Day  or  Yankee 
properties.”  This  statement  by  Mr.  Heikes  has  recently 
been  referred  to  by  G.  F.  Loughlin  in  an  article  on  “The 
Oxidized  Zinc  Ores  of  the  Tintic  District,  Utah”  {Econ. 
Geol.,  January,  1914). 

The  zinc  ores  occur  along  the  bottom  of  the  old  lead 
slopes  and  the  gold  and  silver  mentioned  by  Mr.  Heikes 
are  due  to  an  admixture  of  lead  ore,  or  to  the  siliceous 
limestone  or  casing  in  the  neighborhood  of  the  lead  ore- 
bodies. 

In  order  to  find  out  whether  the  gold  and  silver  occur 
with  the  zinc,  samples  of  clean  zinc  ore  from  the  Mar 
Day  and  Yankee  mines  were  obtained,  and  assayed  for 
gold,  silver,  lead  and  zinc  as  follow's: 

ASSAYS  OF  MAY  DAY  ORE 


Sample 

Zinc 

Gold 

Silver 

I.<>ad 

Copper 

No.  Description 

1.  Banded  smithsonite  ore;  radi¬ 
ated  structure:  pale  green  to 

% 

Oz. 

Oz. 

% 

% 

yellow  and  white . 

2.  Pale  green,  white  and  yellow 

50  3 

none 

none 

trace 

smithsonite  ore:  banded . 

3.  Brown  and  white  zinc  carbon¬ 
ate  ore:  porous:  cavities 
lined  with  druses  of  small  eala- 

.50.4 

none 

none 

0.9 

mine  crystals . 

4.  Pale  greenish  smithsonite  with 
unusually  large  amount  of  auri- 
calcite  and  copper-stained  por- 

50  4 

none 

0.12 

trace 

tions:  some  iron . 

5.  Smithsonite  ore  with  radiated 
structure;  cream  colored  to 

48.9 

none 

none 

0.0 

0.66 

white . 

6.  Aggregate  of  yellow,  pale  green 
and  white  crystalline  minerals: 
some  iron;  cavities  lined  with 
small  eolorless  crystals . 

41.1 

none 

none 

0.0 

44  9 

none 

none 

0.0 

A  composite  sample  of  Nos.  1,  2,  3,  4,  5  and  6  assayed  for  insoluble,  gave 
3.2%. 

Pure  smithsonite  contains  52%  zinc. 

From  this  it  will  be  seen  that  there  is  little  gold  or 
silver  with  the  zinc  in  the  May  Day  ore.  Sample  No. 
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3  is  the  only  one  to  show  silver,  carrying  0.12  oz.;  none 
of  the  samples  carried  gold. 

The  May  Day  lead  ores  rim  well  in  silver,  carrying  20 
to  30%  lead,  with  one-half  to  an  ounce  of  silver  per  unit. 
Compare  the  contents  of  lead  and  silver  in  the  assay  of 
zinc  ore,  given  by  Mr.  Heikes.  At  present,  ore  running 
over  50%  lead,  high  in  silver,  and  carrying  some  gold,  is 
being  mined. 

ASSAYS  OF  YANKEE  ORE 

Sample  Zinc  Gold  Silver  Ix?ad  Copper  Insol. 

No.  Description  %  t)z.  Oz.  %  %  % 

7.  Banded  smithsonite 

ore  retaining  folds  and 
structure  of  the  lime¬ 
stone;  rmrous;  con¬ 
siderable  auricalcite . .  48.0  0.015  2.4  0.0  0.59  9  6 

8.  Pale  green  to  brown 

zinc  carbonate  ore; 
aggregate  of  small 
crystals  with  botrypi- 
dal  structure;  consid¬ 
erable  limonite .  47.7  none  0.5  0.0  4.2 

9.  Banded  gray  and 

white  smithsonite  ore; 
some  auricalcite  lin¬ 
ing  ca%’ities .  48.1  none  1.3  0.0  0.78  8.8 

10.  Compact  gray  zinc 
carbonate  ore  with 

some  copper .  48.9  none  0.8  0.0  0.56  4.5 

11.  YeilowiA  zinc  car¬ 
bonate  ore  translucent 
in  part;  some  iron, 
druses  of  colorless 

crystals  lining  cavities  48.5  none  0.16  0.0  ....  3.6 

These  samples  from  the  Yankee  mine  show  a  maxi¬ 
mum  of  2.4  oz.  silver  and  0.015  oz.  gold  in  sample  7. 
Sample  9,  the  next  highest,  carries  1.3  oz.  silver.  These 
two  highest  assays  for  silver  carry  a  relatively  high  per¬ 
centage  of  insoluble,  9.6%  and  8.8%,  respectively,  about 
twice  the  amount  of  insoluble  in  the  other  samples  from 
the  Y'ankee,  and  nearly  three  times  that  in  the  May  Day 
samples.  The  gold  and  silver  in  these  samples  are  un¬ 
doubtedly  associated  with  the  silica.  Siliceous  ores  car¬ 
rying  these  metals  are  mined  at  the  Iron  Blossom,  Eagle 
&  Blue  Bell,  Chief  Consolidated,  ^lammoth,  and  other 
Tintic  properties.  The  amount  of  gold  and  silver  in  the 
two  highest  samples  from  the  Yankee  is  hardly  more  than 
that  carried  by  the  country  rock  in  the  neighborhood  of 
the  orebodies  in  the  Tintic  district. 

The  possible  occurrence  of  the  gold  and  silver  with 
the  copper-bearing  portions  of  the  zinc  ore,  i.e.,  in  zinc 
carbonate  coated  with  auricalcite,  was  looked  for  in  samp¬ 
les  4,  7,  9  and  10,  but  it  does  not  appear  to  occur. 

The  assays  for  lead,  zinc,  copper  and  insoluble  were  ob¬ 
tained  through  the  courtesy  of  E.  P.  Jennings  and  W.  A. 
Barnes,  of  the  Utah  Metal  Mining  Co.,  of  Bingham. 
The  assays  for  gold  and  silver  were  made  by  the  Union 
Assay  Office,  Salt  Lake  City. 

•  While  gold  and  silver  occur  with  zinc  sulphide  ore,  or 
with  the  accompanying  pyrite  or  galena  at  various  locali¬ 
ties,  there  are  no  cases  on  record  where  these  metals  are 
associated  with  the  leached  or  secondary  ores  of  zinc. 
Regarding  the  oxidized  zinc  ores,  at  Leadville,  G.  Mon¬ 
tague  Butler  says 

It  is  true  that  the  relatively  high  specific  gravity  of  the 
smithsonite  long  ago  attracted  attention,  but  all  curiosity 
seems  to  have  been  satisfied  when  it  yielded  no  or  very  low 
assays  for  gold,  silv'er,  lead,  manganese  and  iron.  Everyone 
called  it  lime,  although  50%  too  heavy. 

Zinc  is  the  most  mobile  of  all  the  metals  of  ore  deposits 
in  contrast  to  lead,  which  shows  little  mobility.  Blende 
oxidizes  rapidly  to  easily  soluble  sulphate,  especially 
when  pyrite  is  present.  Gold  shows  little  mobility  and  is 
almost  stationary  as  compared  to  copper  and  zinc.  Silver 

>‘‘Recent  Developments  at  Leadville,”  Econ.  Geol.,  Janu¬ 
ary,  1913. 


sulphide,  argentite,  is  almost  insoluble  in  water  or  in  di¬ 
lute  sulphuric  acid.  The  oxidation  of  argentite  at  the 
surface  leads  to  the  formation  of  cerargyrite,  often  by 
metasomatic  replacement.^ 

At  Tintic  and  elsewhere,  the  gold  and  silver  associated 
with  the  original  galena  or  pyrite,  under  ordinary  cir¬ 
cumstances  being  the  least  soluble  of  the  metals,  naturally 
remain  with  the  lead  near  the  original  place  of  deposi¬ 
tion,  and  do  not  leach  out  or  migrate  with  the  easily  sol¬ 
uble  zinc.  For  this  reason,  secondary  zinc  ores  carry  lit¬ 
tle  or  no  silver  and  gold. 

Edwaiu)  R.  Zalinski. 

Salt  Lake  City,  Utah,  Mar.  18,  1914. 

Wlhiat  Becomes  off  All  tlrie 


In  the  Journal  of  May  30,  1914,  is  an  article  by  J.  I. 
Blair,  of  Coffeyville,  Kan.,  who  is  said  to  be  a  mining 
engineer,  on  “What  Becomes  of  All  the  Mining  Engi¬ 
neers  ?” 

I  am  somewhat  surprised  to  see  such  an  article  printed 
without  comment.  What  becomes  of  the  mining  engi¬ 
neers,  metallurgists  and  engineers  from  colleges?  If  Mr. 
Blair  doesn’t  know,  he  ought  to  find  out.  I  won’t  argue 
with  him  on  the  nonferrous  metalliferous  works,  as  I 
am  not  as  familiar  with  them  as  with  steel  plants,  but  I 
feel  satisfied  he  is  as  wrong  there  as  he  is  in  his  refer¬ 
ence  to  the  steel  works. 

The  steel  mills  are  full  of  engineers  and  college  men, 
who  do  the  best  kind  of  work  and  head  practically  all 
of  the  big  departments.  Some  presidents  and  vice-presi¬ 
dents  of  a  large  number  of  plants  are  college  men — engi¬ 
neers.  The  general  superintendents,  blast-furnace,  coke- 
oven  and  openhearth  superintendents  are  by  a  large  ma¬ 
jority  college  men — engineers.  The  heads  and  assistants 
in  the  mechanical,  electric,  steam  engineering  and  simi¬ 
lar  departments  are  mostly  college  men,  and  scattered 
all  through  the  mills  you  find  college  men — engineers — 
engaged  in  special  work  or  working  their  way  up  to  re¬ 
sponsible  positions.  The  laboratories  are  practically  all 
headed  by  college  men. 

If  an  engineer  gives  up  his  line  of  work  it  is  because 
some  special  opportunity  offered  to  call  him  away  from 
his  professional  career  or  because  he  was  not  fitted  for 
it.  If  an  engineer  or  college  man  goes  into  the  work  he 
must  expect  to  work  hard,  work  his  way  up,  gain  his 
experience  and  make  himself  useful.  If  he  expects  to 
become  a  superintendent  after  six  months  and  is  not 
willing  to  work  for  it,  he  will  fail  and  probably  make 
such  statements  as  contained  in  the  article  referred  to. 

A  college  education  is  the  greatest  blessing  a  young 
man  can  get.  If  he  has  sense  and  is  willing  to  work 
his  way  up,  no  one  appreciates  such  men  more,  is  more 
ivilling  to  give  them  every  chance,  and  gets  better  results 
from  them  than  the  average  manager  of  our  great  steel 
plants.  I  know  hundreds  of  them  and  I  take  off  my  hat  to 
trained,  steady,  hard-working  college  men  when  it  comes 
to  getting  results  in  our  mills.  There  is  room  for  every 
one  of  them  that  will  ivork. 

C.  A.  Meissner. 

Xew  York,  June  2,  1914. 
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Ibe^weeira  Ce^pital 
£^imdl  LfS^lboii? 

In  spite  of  the  never-endin'^  warfare  l)etween  einployer 
and  employee,  the  interests  of  the  two  parties  are  in  the 
main  identical.  They  may  contest  about  the  division  of 
the  returns  of  their  industry,  hut  to  ^et  any  returns  at 
all  they  are  hound  to  work  to<;ether.  This  must  he  in 
the  ])rocess  of  hein^  made  evident  hy  the  development; 
in  the  railway  situation.  The  railways  have  l)een  re- 
j)eatedly  obliged  to  grant  increased  wages  and  moreover 
to  em))loy  extra  men,  not  really  needed.  This  has  re¬ 
duced  the  radway  net  earnings;  in  some  cases  nearly  to 
zero.  The  railways  have  sought  to  raise  their  returns  hy 
raising  freight  rates,  hut  have  been  unable  so  far  to  do 
so,  the  Interstate  Commerce  Commission,  representing 
the  public,  having  stood  in  the  way.  In  the  meanwhile, 
the  railways  have  been  reducing  expenses  by  reducing  scr? 
vice.  The  WaU  Sf.  .journal  has  reported  that  34  railways 
operating  about  13(),d()0  miles  of  road  are  now  emj)loying 
al)Out  120,000  fewer  men  than  at  the  same  time  in  1913. 
If  the  remaining  roads  have  reduced  in  the  same  propor¬ 
tion  the  total  reduction  would  be  240,000  men,  but  prob¬ 
ably  it  is  less  than  that,  some  of  the  prosperous  great 
Western  lines  not  having  l)een  included  in  the  returns. 

However,  there  has  been  umjuestionably  a  great  liquid¬ 
ation  of  labor,  not  only  in  transportation,  ])ut  also  in 
mining  and  manufacturing.  Of  what  avail  is  it  to  organ¬ 
ized  labor,  especially  the  railway  men,  to  win  increased 
wages  or  emph  yment  for  unnecessary  men  and  then  lose 
their  jobs  or  be  put  on  i)art  time? 

In  a  recent  article  in  Encjuieering  Magazine,  Doctor 
Douglas  dwelled  u])on  the  destructiveness  of  the  labor 
movement  as  heretofore  conducted  and  with  his  philo¬ 
sophic  i^erception  pointed  out  whither  it  is  leading  us, 
and  urged  a  better  recognition  of  things  as  they  are  and 
must  he;  and  a  better  attention  to  the  principles  of  co¬ 
operation  Among  other  things,  he  said: 

But  it  should  be  possible  to  devise  a  scheme  by  which 
capital  and  labor  would  cooperate  to  the  mutual  benefit  of 
both.  Consolidated  capital,  applied  to  industrial  operations, 
receives  profitable  return  only  when  correct  business  methods 
are  employed;  and  as  a  rule  individual  manufacturing  or 
trading  concerns  are  successful  financially  because  they  are 
engineered  by  some  single  head  of  consummate  ability.  He 
is  often  a  man  who  has  risen  from  the  ranks,  but  when  rising 
he  passes  out  of  the  workingman's  class  into  the  capitalistic 
class,  and  does  not  carry  his  fellow  workingmen  with  him. 
This  is  not  necessarily  because  he  lacks  sympathy  with  his 
fellows,  but  because  no  adequate  machinery  exists  for  throw¬ 
ing  the  forces  of  labor  and  capital  into  the  same  channel. 
Profit-sharing  has  been  tried,  and  is  possible  in  communities 
of  settled  population,  where  the  shop  or  the  mill  or  the  mine, 
and  the  men  who  own  it  and  operate  it,  reside  in  the  locality 
permanently  from  generation  to  generation.  It  is  difficult  to 
apply  it  to  our  shifting  industries  and  industrial  population. 
But  surely  some  other  method  of  mutual  participation  in  the 
common  welfare  might  be  devised.  For  Instance,  if  labor 
unions  were  incorporated,  and  their  leaders  were  made 
answerable  for  the  administration  of  their  funds,  and  the  sur¬ 
plus  funds  were  used  for  investing  primarily  in  the  securities 
of  the  identical  enterprises  in  which  the  men  were  themselves 
working,  the  men  would  thus  become  joint  owners  in  the  com¬ 
pany.  The  amount  that  a  single  workman  could  invest  would 


be  so  small  as  to  give  him  individually  an  insignificant  in¬ 
fluence;  but  the  accumulated  Investment  of  a  number  of  men, 
handled,  through  proxies  or  otherwise,  as  a  single  unit,  might 
carry  a  commanding  voting  power,  and  be  great  enough  to 
secure  representation  on  the  board.  Should  that  happen,  the 
influence  of  a  highly  intelligent  workman,  more  intimately  in 
touch  with  the  technical  operations  of  the  company  than  the 
average  director,  would  be  at  once  felt  and  would  command 
respect. 

While  not  overlooking  the  disqualification  under  which  the 
workman  labors  to  improve  his  condition  materially,  or  dis¬ 
paraging  for  a  moment  the  excellent  Intentions  and  the  benefi¬ 
cent  results  of  private  philanthropy  and  legitimate  legislation, 
the  fact  is  nev’ertheless  patent  that  neither  the  private  nor  the 
public  friends  of  the  working  classes  urge  upon  them  the 
practice  of  the  virtue  of  temperance  and  prudence  in  their 
modes  of  living,  or  of  honesty  in  their  dealings  with  their 
employer.  Under  the  assumption  that  they  are  no  better  than 
slaves  of  their  masters,  they  are  encouraged  to  do  as  little 
and  to  extort  as  much  in  return  as  possible.  In  fact,  the  men 
know  that  on  their  cooperation  the  success  of  many  enter¬ 
prises  largely  depends.  Syndicalism  encourages  them  in  this 
belief.  But  if  Instead  of  wrecking  an  industry  under  the 
sabotage  methods,  in  order  to  become  possessors  of  ruined 
and  discredited  businesses  and  plants,  the  men  could  see  a 
way  of  becoming  shareholders,  they  would  participate  in  the 
work  of  a  living  organism  instead  of  attending  its  funeral. 
Moreov'er,  they  would  help  to  improve  the  operation  of  the 
concern,  not  only  by  throwing  greater  energy  into  their  work, 
but  still  more  by  adding  their  better  knowledge  of  operating 
details  to  the  greater  business  aptitude  of  the  office  force. 
This  desirable  result  could  be  brought  about  only  by  coopera¬ 
tion  among  the  men.  It  would  be  assisted  by  joint  cooperation 
on  the  part  of  the  companies — by  not  opposing  labor  represen¬ 
tation  on  the  board.  The  general  impression  among  the  men 
that  their  presence  there  would  be  looked  on  as  an  intrusion, 
and  that  every  means  would  be  used  to  neutralize  their  in¬ 
fluence,  I  think  would  be  soon  dispelled,  provided  their  repre¬ 
sentative  did  not  adopt  the  attitude  of  setting  at  defiance  all 
the  customary  usages  of  such  consulting  bodies,  and  of  that 
there  is  probably  but  small  danger.  In  the  many  prolonged 
conferences  between  workmen  and  company  officers,  where 
they  have  met  at  the  same  council  chamber,  the  reverse  of 
that  spirit  has  been  exhibited. 

Even  such  small  scattered  holdings  as  the  men  now  have, 
say  in  the  subsidiary  companies  of  the  iron  and  steel  in¬ 
dustries,  if  held  and  voted  as  a  unit,  would  constitute  a  not¬ 
able  factor.  Their  full  influence  might  be  secured  through 
proxies,  but  as  powerful  a  force  would  not  be  exercised  by 
each  man  acting  for  himself,  as  if  the  total  holdings  of  all  the 
men  were  handled  by  a  holding  committee.  The  men  would 
be  borrowing  methods  from  their  masters. 

In  most  manufacturing  and  mining  enterprises  men  are 
well  paid,  and,  if  the  inducement  to  save  were  stronger,  the 
amount  accumulated  for  investment  would  be  very  consider¬ 
able.  And  if  the  investments  were  made  in  the  funds  of  the 
companies  for  which  the  men  work,  it  would  not  only  give 
them  a  voice  in  the  management,  but  it  would  also  give  to  the 
enterprise  itself  a  more  stable  character;  for  men  who  have 
an  interest  in  the  work  would  not  come  and  go  as  is  their 
wont,  nor  throw  up  their  jobs  on  the  most  trivial  excuse. 
They  would,  as  shareholders,  look  at  the  works  as  their  own, 
and  take  in  them  the  pride  of  ownership. 

There  are  numerous  corporations  hig  and  little  that 
are  doing  this  very  thing,  i.e.,  interesting  their  employ¬ 
ees  as  stockholders,  making  them  veritable  partners  in 
the  business.  The  biggest  corporation  of  all — the  IT.  S. 
Steel  Corporation — is  a  leader  in  this  movement. 

At  the  last  annual  meeting  of  the  stockholders  of  the 
Steel  Corporation  several  of  its  employee-stockholders, 
holding  the  proxies  of  their  fellows,  were  present,  and 
with  Judge  Gary  in  the  chair  the  doings  of  the  company, 
especially  as  related  to  its  employees,  were  discussed. 
Several  of  the  workmen  made  interesting  statements  as 
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to  the  existing  conditions  in  the  steel  industry  in  so  far 
as  working  conditions  are  concerned.  One  of  them,  Mr. 
Maitland,  remarked  “This  corporation  is  doing  more  for 
humanity  than  the  United  States  is  doing  for  humanity.” 
Another,  Mr.  Smith,  said :  “I  sometimes  feel  that  some  of 
our  demagogues  who  pretend  to  be  the  laborers’  greatest 
friends,  after  all  are  the  laborers’  greatest  enemies.” 

It  certainly  is  a  new  departure  in  the  meetings  of  cor¬ 
porations  when  individual  stockholders,  who  are  employ¬ 
ees,  appear  and  speak  in  the  strain  they  did  at  the  Steel 
Corporation’s  meeting.  May  not  tliis  growing  movement 
be  the  dawning  of  a  better  day.  and  a  clearer  understand¬ 
ing  between  employer  and  employee?  And  may  not  the 
demagogues  now  rampant  in  Washington  and  the  self- 
seekers  now  paramount  in  the  council  rooms  of  organized 
labor  find  that  they  have  been  backing  the  wrong  horse? 

Tl:iie  Trotisfisles  at  Btstte 

A  falling  out  in  the  councils  of  a  labor  union  is  no  new 
thing.  AVe  recollect  the  days  of  the  M'estern  Federation 
of  Mines  when  Brother  Moyer  and  Brother  Haywood  ran 
its  affairs  in  a  brotherly  way,  but  they  fell  out  and 
Brother  Haywood  started  a  trouble-making  union  of  his 
own.  There  is  no  reason  to  expect  the  heads  of  labor 
unions  to  be  always  more  brotherly  than  trust  magnates, 
of  whom  only  the  fraternalism  of  wolves  is  expected. 

The  recent  trouble  at  Butte  was  in  no  wise  a  difference 
between  the  companies  and  the  miners’  union.  The  com¬ 
panies  pay  the  highest  wages  going  and  raise  the  scale 
when  the  price  for  copper  rises.  As  between  the  miners’ 
union  and  the  companies,  everything  has  been  agreeable, 
and  everybody  hopes  that  things  will  continue  so. 

However,  Butte  has  always  been  the  scene  of  squabbles 
with  other  unions.  It  is  rare  that  one  goes  to  Butte 
without  learning  that  the  pipefitters,  or  bricklayers,  or 
plumbers  or  electricians  or  somebody  else  is  out  on 
strike  for  higher  wages  or  easier  hours  or  some  intoler¬ 
able  demand.  In  these  guerillas  the  miners  have  stood 
stanchly  by  the  companies  and  have  staved  off  any  sym¬ 
pathetic  strike.  Indeed,  it  began  to  dawn  on  the  miners 
that  it  was  themselves  who  suffered  from  further  ex¬ 
actions;  that  when  the  cost  of  rent,  transportation,  etc., 
was  increased  it  came  out  of  their  pockets..  Butte  has 
always  been  a  high-priced  town  and  when  wages  have  been 
raised,  landlords  and  shopkeepers  have  exhibited  a  tend¬ 
ency  to  raise  things  on  their  own  account,  wherefore  Jack 
Miner  found  himself  no  better  off. 

There  have  been  other  things  to  think  about  also.  Many 
of  the  older  miners  have  sons  about  grown  up  to  the 
working  age.  Try  to  gild  it  as  we  may  and  speak  about 
mining  as  a  noble  and  romantic  calling,  the  bald  truth  is 
that  it  is  a  life  of  grubbing  and  drudgery.  Knowing  this, 
it  is  no  wonder  that  many  miners  are  desirous  of  start¬ 
ing  their  sons  at  something  better,  but  when  they  cast 
their  eyes  among  the  machine  shops,  power  houses  and 
other  surface  works  they  do  not  find  it  easy  to  discover 
entries  or  secure  the  union  cards  that  ]3ermit  working 
therein. 

Something  of  this  sort  played  a  part  in  the  recent 
ruction  at  Butte.  The  union  miner  has  to  have  a  card 
and  has  had  to  exhibit  it  on  occasions  to  the  union  offic¬ 
ials,  who  naturally  aim  to  keep  track  of  things.  Lately 
the  assessments  to  carry  on  the  strikes  in  Michigan  and 
elsewhere  have  been  rather  onerous.  Butte  has  been  the 


prime  supplier  of  sinews  of  war.  The  local  chiefs  fell 
under  suspicion  respecting  their  way  of  doing  business. 
In  brief,  the  miners  of  Butte  did  not  like  the  way  their 
affairs  were  being  run  and  naturally  raised  a  rumpus, 
the  end  of  which  is  not  yet.  The  latest  accounts  tell  of 
a  murder  and  some  dynamiting.  This,  be  it  understood, 
is  a  ])urely  internecine  affair. 

Americana  Bna^lEaeers  anadl  tihe 
Memcana  Sittmationa 

Whatever  the  effect  of  the  political  disturbances  in 
Mexico  may  be  upon  industry  in  general,  it  operates  with 
undoubted  severity  upon  American  engineers  who  have 
been  employed  in  the  country  or  who  have  built  up  ])rac- 
tices  as  consulting  engineers  there.  Employment  of  both 
kinds  has  practically  disappeared.  Mining  districts  all 
over  the  world  are  flooded  with  applications,  personal  and 
by  letter,  for  employment  of  any  and  all  kinds,  from 
men  who  have  been  forced  to  leave  Mexico.  It  is  un¬ 
fortunate,  but  true,  that  the  industry  is  not  large  enough 
to  absorb  this  excess,  and  many  have  been  forced  into 
other  lines.  It  is  to  he  expected  that  some  of  them  will 
never  return  to  mining. 

Those  who  have  been  forced  out  of  Mexico  have  not 
faced  the  situation  with  composure.  Perhaps  the  most 
peculiar  phase  of  it  is  the  almost  universal  tendency  to 
place  the  entire  responsibility  upon  Washington.  They 
l>elieve  that  a  different  attitude  on  the  part  of  the  ad¬ 
ministration  was  required,  but  what  that  attitude  should 
have  been,  differs  with  every  individual,  based  ])rincipally 
upon  his  personal  needs.  One  engineer  put  it  baldly  in 
the  words:  “I  know  Washington  is  trying  to  negotiate 
peace  terms  that  will  be  enduring,  but  I  do  not  care  for 
that.  If  they  will  only  arrange  it  so  that  I  can  stay 
four  or  five  years  more,  I  do  not  care  what  happens.  I 
will  have  had  enough.”  Modified  as  to  the  term,  this  re- 
(juirement  will  apply  to  most  of  them. 

Tbie  Oil  Cstse 

The  Supreme  Court  in  its  decision  on  June  22  gave 
us  a  final  pronouncement  that  oil  lands  are  mineral  lands. 
The  long  debated  question  as  to  whether  petroleum  is  a 
mineral  and  petroleum  production  a  branch  of  the 
mining  industry  may  thus  be  regarded  as  settled. 

With  regard  to  the  oil  lands  of  the  Southern  Pacific 
Railway  Co.,  in  California,  the  court  decided  that  the 
])atents  were  irregular,  but  that  they  could  only  be  set 
aside  by  a  direct  attack  of  the  Government,  the  time  for 
which  expired  in  1900  or  1901. 

“In  every  case  before  this  court,”  said  Justice  Van 
Devanter,  who  delivered  the  decision,  “we  have  held  that 
where  the  law  says  that  only  mineral  or  homestead  lands 
are  to  be  granted  by  the  land  officials,  the  officials  must 
do  their  duty  of  ascertaining  whether  that  land  came 
within  the  law  and  that  they  could  not  perform  their 
duty  by  in.serting  exceptions  that  the  land  should  not  pass 
if  found  later  not  to  be  within  the  law.” 

Justice  Van  Devanter  held  that  a  general  statute  made 
it  the  duty  of  the  Secretary  of  the  Interior  to  inquire 
whether  the  lands  were  of  the  class  for  which  a  patent 
could  be  issued.  Referring  to  the  practice  of  the  Land 
Office,  the  Justice  said  it  had  been  the  uniform  practice 
to  decide  whether  the  land  was  within  the  limits  of  the 
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application  when  the  application  was  made,  and  before 
the  issuing  of  the  patent. 

This  calls  to  mind  the  oft  repeated  charge  of  Doctor 
Raymond  that  the  Government,  through  its  bureaus,  has 
been  derelict  in  classifying  the  public  lands.  To  some  ex¬ 
tent  its  dereliction  has  lately  been  remedied.  However, 
for  many  years  while  interfering  with  the  affairs  of  pri¬ 
vate  citizens  and  fussing  with  work  that  private  citizens 
could  do,  it  was  signally  neglecting  to  attend  to  its  own 
business. 

. . HI . I . II . . . til . I . . 

BY  THE  WAY 

i  J 

The  Senate  is  going  to  investigate  the  use  of  its  sta¬ 
tionery  by  the  Gold  Hill  promoters.  It  remains  to  be 
seen  how  far  the  inquisitors  will  go  into  the  Senatorial 
playing  with  a  curb  market  speculation. 

'X 

Following  the  lead  of  the  Harpener  Bergbau,  A.  G. 
Frau  Bertha  Krupp  has  bought  nearly  20,000  acres  of 
heath-land  in  the  Prussian  province  of  Hannover  and 
taken  it  under  cultivation.  It  is  proposed  to  make  pas¬ 
tures  out  of  it  and  stock  it  with  cattle  to  provide  cheaper 
meat  for  the  employees  of  the  Krupp  company. 

w. 

Calcium  carbide  was  dutiable  at  25%  ad  valorem  un¬ 
der  the  old  tariff,  and  consequently  but  little  or  none  was 
imported  into  the  United  States.  Under  the  new  tariff 
it  is  free  and  Canadian  carbide  is  offered  in  the  market, 
the  monopoly  of  the  Union  Carbide  Co.  thus  being 
broken.  In  some  places,  at  least,  the  Canadian  carbide  is 
purchasable  at  a  little  lower  rate  than  the  American. 

K 

The  session  of  the  German  Reichstag  has  been  closed 
without  having  had  any  chance  to  dispose  of  the  Pe¬ 
troleum  Monopoly  bill.  This  will  give  the  Standard  Oil 
(-0.  a  new  lease  of  life.  The  amended  potash  law  seems 
to  have  struck  a  snag  as  it  has  not  been  introduced  by 
ihe  government  in  the  Reichstag  yet.  There  are  now  168 
mines  having  been  allotted  quotas  and  more  hustling  to 
get  into  the  pool  before  a  new  law  is  enacted. 

Business  conditions  and  their  effect  on  the  Adminis¬ 
tration  trust  legislation  iirogram  were  taken  up  at  the 
(’abinet  meeting  on  June  19,  report  the  press  dispatches. 
Secretary  Redfield,  of  the  Department  of  Commerce,  told 
the  President  that  reports  received  from  many  sources  in¬ 
dicated  that  business  is  unusually  good  for  this  time  of 
year,  and  that  prospects  were  that  it  would  grow  better. 
The  President  was  much  encouraged  by  the  reports,  and 
it  was  said  his  determination  to  push  the  trust  bills  had 
been  strengthened.  We  hope  that  the  iron  masters,  eop- 
])er  producers,  zinc  producers,  etc.,  will  properly  appreci¬ 
ate  how  excellent  a  thing  is  psychology.  The  present  sit¬ 
uation  reminds  us  of  a  faith-curer  who  was  trying  to  per¬ 
suade  a  sick  old  sea  captain  that  he  had  no  pain ;  that 
there  was  no  such  thing  as  pain.  “Put  your  finger  in  the 
hinge  of  that  door  and  let  me  shut  it”  growled  the  old 


sea  dog.  Business  is  sick  and  the  political  ministrators 
are  faith-curers. 

In  early  1914  the  Ladies  of  the  Red  Cross  Society  at 
Berlin  instituted  an  exhibition  of  gems  from  the  Ger¬ 
man  colonies  and  of  Jewelry  loaned  by  the  household  of 
the  Royal  family  in  which  a  new  gem  called  “helidore” 
attracted  special  attention.  Its  chief  characteristics  as 
published  by  Hauser  and  Hersfeld  in  the  Chemiker  Zei- 
liing,  of  June.  Its  color  is  light  yellow  with  a  tinge  of 
green,  something  like  the  color  of  Moselle  wine.  Specific 
gravity  2.74.  Fracture  conchoidal.  Its  chemical  com- 
liosition  is:  BeO,  13.88%;  ALOj,  18.60%;  SiO„ 
66.89%  ;  FeaOa,  0.55%  ;  U3O,,  0.02* to  0.04%.  The  min¬ 
eral  is  opalescent  and  differs  somewhat  from  the  several 
varieties  of  beryllium  compounds  in  its  physical  prop¬ 
erties.  It  may  be  considered  a  new  variety  of  emerald. 

X 

The  New  York  American  is  opposing  the  nomination 
of  Thomas  D.  Jones  as  a  member  of  the  Federal  Reserve 
Board  on  the  ground  that  he  is  a  trust  magnate,  and  con¬ 
sequently  an  oppressor  of  the  poor.  The  American  says: 

Thomas  D.  Jones  is  president  of  the  Mineral  Point  Zinc 
Co.  and  a  director  in  the  New  Jersey  Zinc  Co.,  familiarly 
known  to  the  independent  operators  in  the  trade  as  the  “zinc 
trust.” 

The  president  of  the  “trust,”  which  has  offices  at  No.  55 
AVall  St.,  is  Stephen  S.  Palmer,  who  is  also  treasurer  and 
director  of  Mr.  Jones’  Mineral  Point  Zinc  Co. 

Independent  zinc  manufacturers  complain  that  under  the 
Underwood  tariff  bill  a  duty  of  10%  ad  valorem  is  imposed  on 
all  the  zinc  contained  in  low-grade  zinc  ores,  which  were  ad¬ 
mitted  duty  free  under  the  “high  protection”  tariff. 

As  practically  every  ton  of  zinc  ore  in  this  country  is  con¬ 
trolled  by  the  combine,  independents  are  forced  to  pay  the 
price  set  or  stand  the  cost  of  the  tariff.  The  reason  for  aban¬ 
doning  the  free  raw  materials  theory  in  this  particular  case 
never  has  been  explained.  Many  independents  are  said  to  be 
practically  facing  bankruptcy. 

For  a  collection  of  things  that  “ain’t  so”  it  would  be 
hard  to  beat  the  foregoing.  A.sk  anybody  acquainted  with 
the  zinc  business. 

K 

The  Colombian  Emerald  Co.,  Ltd.,  which  had  an  ex- 
(dusive  concession  from  the  Colombian  government  for 
the  mining  of  the  Muzo  emerald  deposit,  has  been  in  dif¬ 
ficulties  with  that  government  for  several  years.  At  its 
annual  meeting  on  June  8,  the  stockholders  voted  to  dis¬ 
solve  the  company  and  accept  an  award  of  £250,000. 
This  sum  is  somewhat  insignificant  in  comparison  with 
the  amount  claimed  as  damages  for  loss  of  contract,  but 
the  difficulty  of  fighting  a  foreign  government  induced 
the  stockholders  to  accept  the  settlement.  The  Colombian 
Emerald  Co.  was  formed  in  1908  and  took  over  the  Muzo 
property  as  of  Mar.  1,  1909 ;  from  that  date  to  Feb.  28, 
1910,  it  produced  30,684  carats  of  first-grade  emeralds, 
19,208  carats  of  second-class,  102,162  carats  of  third- 
class,  and  a  large  number  of  inferior  stones.  In  1910  the 
Colombian  government  brought  an  action  against  the 
company  in  the  English  courts,  claiming  rescission  of 
contract.  The  government  took  possession  of  the  property 
and  the  emerald  company  entered  a  counter  claim  for 
damages  amounting  to  €1,319,050.  The  settlement  for 
€250,000,  after  liquidating  the  compan.Us  liabilities  and 
legal  expenses,  and  the  remuneration  for  the  third  party 
who  negotiated  the  settlement,  will  enable  the  company  to 
distribute  about  25s.  per  share — equivalent  to  the  re¬ 
turn  of  money  embarked  in  the  venture,  plus  5%  per 
annum  for  interest. 
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PERSONALS  I 

I  .  I 

. . . . . . 

Colonel  A.  M.  Hay  recently  returned  to  Toronto,  Ont., 
after  examining  mining  property  in  Nova  Scotia. 

A.  J.  Farabaugh  has  been  appointed  general  superin¬ 
tendent  of  blast  furnaces  of  the  Bethlehem  Steel  Co.,  at 
Bethlehem. 

Professor  H.  R.  Robbins,  of  the  Washington  State  Scliool 
of  Mines,  will  spend  the  summer  making  explorations  in 
Yukon  Territory. 

C.  B.  White  is  now  mine  superintendent  for  the  Port¬ 
land  Canal  Tunnels,  Ltd.  W.  J.  Elmendorf  is  manager  of 
the  same  company. 

N.  O.  Lawton,  formerly  superintendent  of  mines  of  the 
Miami  Copper  Co.,  has  been  visiting  some  of  the  copper  anl 
iron  mines  in  the  Lake  Superior  country. 

William  G.  Haldane,  president  of  the  Colorado  School  of 
Mines,  was  granted  the  degree  of  doctor  of  science  at  the 
commencement  exercises  of  Denver  University. 

E.  Saladin,  engineer  for  the  Creusot  Steel  Works  in 
France,  has  been  visiting  Canada  and  the  United  States.  He 
sailed  from  New  York  on  June  24  on  his  return  home. 

George  H.  Gray  is  now  purchasing  agent  of  the  Tennes¬ 
see  Coal,  Iron  &  Railroad  Co.,  Brown-Marx  Building,  Birm¬ 
ingham,  Ala.,  succeeding  the  late  William  Alexander  Major. 

Thomas  D.  Jones,  of  Chicago,  who  has  been  nominated  by 
the  President  for  the  Federal  Reserve  Board,  is  president  of 
the  Mineral  Point  Zinc  Co.,  and  director  of  the  New  Jersey 
Zinc  Co. 

E.  E.  Slick,  vice-president  and  general  manager  of  the 
Cambria  Steel  Co.,  Johnstown,  Penn.,  has  been  made  a  di¬ 
rector  of  that  company  and  also  of  the  Pennsylvania  Steel 
Co.,  Steelton. 

N.  W.  Sweetser  for  three  years  past  engineer  of  the 
Phoenix  mines  of  the  Granby  Consolidated  Mining,  Smelting 
&  Power  Co.,  has  been  appointed  superintendent  of  the  Had¬ 
ley  Alaska  mines  of  the  same  company. 

James  Wilding,  Jr.,  formerly  of  Parral,  Mexico,  has  been 
at  the  mill  on  Four-mile  creek,  Slocan.  B.  C.,  of  the  Silverton 
Mines,  Ltd.,  operating  the  flotation  plant  put  in  there  by  the 
Minerals  Separation  American  Syndicate. 

F.  A.  Heinze  is  reported  by  his  attorney  to  be  in  very  ba<l 
health  and  unable  to  leave  his  home;  consequently  he  is  un¬ 
able  to  appear  in  certain  litigation,  resulting  from  the  events 
of  1907,  which  is  still  pending  against  him. 

Carl  A.  Meissner,  chairman  of  the  coke  and  blast  furnace 
committees  of  the  U.  S.  Steel  Corporation  received  the  honor¬ 
ary  degree  of  Master  of  Science  in  recognition  of  his  services 
in  the  manufacture  of  iron  and  steel  on  the  occasion  of  the 
50th  anniversary  of  the  School  of  Mines  of  Columbia  Univers¬ 
ity. 

H.  W.  Hardinge  left  New  York  June  22,  for  a  combined 
business  and  professional  trip  throughout  the  northern  part 
of  the  continent.  This  trip  will  include  the  Cobalt  and  Por¬ 
cupine  districts,  British  Columbia  and  Alaska,  and  in  return¬ 
ing  he  will  take  in  most  of  the  western  mining  states.  Mr. 
Hardinge  will  be  gone  until  about  the  second  week  in 
August. 

Norris  T.  Bush,  of  Birmingham,  Ala.,  has  been  elected 
president  of  Shelby  Iron  Co.  He  is  a  son  of  the  late  Col. 
T.  G.  Bush  who  was  president  of  the  company  for  20  years. 
The  younger  Mr.  Bush  is  a  graduate  of  Vanderbilt  university. 
After  leaving  college,  he  took  up  furnace  work  at  the  plant 
of  what  was  then  the  Alabama  Consolidated  Coal  &  Iron  Co. 
at  its  Ironaton  furnace  in  Talladega  County.  Later  he  was 
placed  in  charge  as  superintendent  of  the  Gadsden  furnaces 
of  this  company  for  several  years.  He  left  this  position  to 
assume  the  position  of  general  superintendent  of  the  Wood¬ 
ward  Iron  Co.,  which  he  has  held  for  several  years. 

R.  S.  Rainsford,  w'ho  for  several  years  has  occupied  the  posi¬ 
tion  of  general  manager  and  mine  manager  of  the  Argonaut 
Mining  Co.,  at  Jackson,  Amador  County,  Calif.,  has  resigned 
from  that  position,  his  resignation  to  take  effect  on  July  1. 
He  will  accept  a  position  at  Detroit,  Mich.  During  his  man¬ 
agement  the  Argonaut  has  been  a  large  producer,  and  the 
property  has  been  well  developed.  Mr.  Rainsford  was  not 
only  one  of  the  principal  witnesses  in  the  apex  suit  brought  by 
the  Kennedy  Extension  Mining  Co.,  but  also  directed  the 
examinations  necessary  to  the  defendant’s  case.  Mr.  Rains¬ 
ford  was  also  managing  director  of  the  Jumper  mine,  situated 
near  the  App  mine  in  Tuolumme  County. 
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Henry  Ralston,  founder  of  the  Ralston  Iron  Works  and 
the  pioneer  in  the  iron  and  steel  business  in  San  Francisco, 
died  in  that  city  June  7,  of  a  complication  of  diseases,  which 
made  him  an  invalid  for  two  years.  Mr.  Ralston  was  born  in 
Greenoch,  Scotland,  1842.  He  went  to  San  Francisco,  by  way 
of  Australia,  in  1866,  and  engaged  in  the  iron  business,  found¬ 
ing  the  Ralston  Iron  Works,  of  which  he  remained  the  head 
until  his  practical  retirement  in  1904.  He  retained  the  vice¬ 
presidency  until  his  death. 

!  SOCSETSES  I 


. . . . 

Society  «»f  C'hcmlcnl  liidiiMtry — The  annual  general  meet¬ 
ing  will  be  held  at  Nottingham,  England,  July  15.  16  and  17. 
Dr.  H.  Sand,  University  College,  Nottingham,  is  chairman  of 
the  committee  of  arrangements. 

Old  PrelliergerM  in  .\nicrlca — On  Saturday,  June  13,  the 
members  met  in  New  York  City  in  honor  of  Dr.  Friedrich 
Kolbeck,  Rektor  of  the  Freiberg  Bergakademie,  Saxony.  Dr. 
Kolbeck  came  to  this  country  to  i-etiresent  the  Royal  Mining 
School  at  the  50th  anniversary  of  the  School  of  Mines,  of  Co¬ 
lumbia  University.  Dr.  R.  W.  Raymond  made  an  excellent 
address  in  German.  Franklin  Guiterman  and  F.  C.  Corning 
gave  the  members  a  treat  when  called  upon  to  give  a  toast, 
and  Dr.  P.  J.  Oettinger  (Freiberg  1865)  told  many  remini¬ 
scences.  Dr.  Kolbeck  recalled  some  of  the  men  of  Freiberg 
who  have  advanced  the  arts  of  mining  and  metallurgy  and 
are  known  the  world  over.  Among  those  mentioned  by  Dr. 
Kolbeck  were.  Dr.  R.  W.  Raymond,  Dr.  S.  F.  Emmons,  John 
Hays  Hammond,  F.  G.  Corning,  Franklin  Guiterman,  Dr.  Ed¬ 
ward  Peters,  and  Prof.  Waldemar  Lindgren.  Dr.  Kolbeck 
said,  that  as  he  had  come  over  to  help  celebrate  the  50th 
anniversary  of  the  School  of  Mines  of  Columbia  University, 
he  hoped  to  see  a  large  number  of  former  students  of 
Freiberg  back  to  celebrate  the  150th  anniversary  of  the  Berg¬ 
akademie  in  1916. 


I  HEW  PATEHTS  j 

I  I 

United  States  patent  speciflcations  may  be  obtained  from 
“The  Engineering  and  Mining  Journal”  at  25c.  each.  British 
patents  are  supplied  at  40c.  each. 

AMALGAMATING  —  Rotary  Pulverizing  -  Amalgamator. 
Homer  R.  Bouldin  and  Rodney  Shoemaker,  San  Bernardino, 
Calif.  (U.  S.  No.  1,097,162;  May  19,  1914.) 

BLAST  FURNACE  for  the  Smelting  or  Iron  and  Other 
Ores.  Thomas  Bond  Rogerson,  Tollcross,  Glasgow,  Scotland, 
assignor  to  The  Clvde  Furnace  Co.  (“B”)  Ltd.,  Glasgow, 
Scotland.  (U.  S.  No.  1,099,666;  June  9,  1914.) 

CONCENTRATING — Improvements  in  or  Relating  to  Ore- 
Concentrating  Tables.  Luhrig  Coal  &  Ore  Dressing  Appli¬ 
ances,  Ltd.,  and  W.  Eves,  London,  Eng.  (Brit.  No.  12,952  of 

1913. ) 

CONCENTRATION — Support  for  Concentrating  Apparatus. 
William  F.  Deister,  Fort  Wayne,  Ind.,  assignor  to  Deister  Ma¬ 
chine  Co.,  Fort  Wayne,  Ind.  (U.  S.  No.  1,098,023;  May  26, 

1914. ) 

CONCENTRATOR.  Arthur  R.  Wilfley,  Denver.  Colo.  (U. 
S.  No.  1,097,113;  May  19,  1914.) 

CRUSHING — An  Improvement  in  or  Relating  to  Stone 
Breakers,  Ore  Crushers  and  the  Like  Machines.  H.  R.  Mars- 
den.  Ltd.,  and  Neil  Taylor,  Leeds,  Eng.  (Brit.  No.  17,641  of 

1913. ) 

CRUSHING — Improvements  in  Ball  Mills.  C.  Mozer,  Goep- 
pingen,  Germany.  (Brit.  Nos.  1413  and  1414  of  1914.) 

SMELTING — Device  for  Closing  the  Tapping-Openings  of 
Smelting  Furnaces.  Hermann  Meyer,  Barmen,  Germany.  (U.  S. 
No.  1,097,345;  May  19.  1914.) 

SULPHURIC  ACID — A  Density  Regulator  for  Use  in  the 
Manufacture  of  Sulphuric  Acid  and  Other  Purposes.  L.  Santa. 
Turin,  Italy.  (Brit.  No.  18,615  of  1913.) 

TELEPHONY  AND  TELEGRAPHY  for  Mining  Cages. 
Josef  Heinrich  Reineke,  Bochum.  Germany,  assignor  to 
Studiengesellschaft  filr  drahtlose  Grubentelefonle  M.  B.  H., 
Cologne,  Llndenthal,  Germany.  (IT.  S.  No.  1,098,528;  June  2. 

1914. ) 

TIN — Improvements  in  the  Treatment  of  Tin  Ores  or  Con¬ 
centrates.  E.  V.  Pearce,  care  Lloyds  Bank,  Ltd.,  Penzance, 
Cornwall.  (Brit.  No.  11,612  of  1913.) 

TUBE-MILL  LININGS,  Improvements  In  or  Relating  to. 
J.  G.  Gibson,  Doornfonteln,  Johannesburg,  So.  Afr.  (Brit.  No. 
7351  of  1913.) 

ZINC — Method  of  and  Apparatus  for  Recovering  Zinc 
Metal  from  Zinc  Ore.  E.  Herter,  Leipzig-Gohlis,  Germany. 
(Brit.  No.  16,035  of  1913.) 
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SAN  FRANCISCO — June  17 

>3t.  CnsHen  Kruption  in  northern  California,  wlilch  besan 
in  a  mild  way,  May  30,  save  evidence  of  subsiding  June  17. 
According  to  the  theories  of  some  writers  who  visited  the 
mountain,  the  subsidence  and  the  continued  emission  of  steam 
indicate  another  explosion,  and  possibly  eruption.  There 
have  been  various  scientific  and  other  opinions  as  to  whether 
the  disturbance  was  volcanic,  or  merely  a  fissure  eruption. 
There  are  a  number  of  hot  springs  in  the  vicinity,  though 
chiefly  on  the  south  side  of  the  mountain,  while  the  eruptions 
were  from  a  fissure  on  the  north  slope  of  the  north  peak  and 
about  .'500  ft.  below  the  summit.  This  fissure  is  now  about  400 
ft.  long  and  150  ft.  wide.  Summing  up  the  various  statements 
and  descriptions  of  the  disturbance  it  is  quite  evident  that 
no  crater  has  been  formed,  but  that  the  steam  and  dirt  and 
rocks  have  come  exclusively  from  this  fissure. 

Smelter  and  Fume  AKitntion  is  again  being  stirred  up  by 
the  action  of  the  State  Smelter  Waste  Commission,  created 
by  the  last  legislature.  This  commission  will  submit  its  re¬ 
port  to  Governor  Johnson  In  the  fall.  The  commission  is  com¬ 
posed  of  Dr.  Charles  Keane,  state  veterinarian.  Dr.  Donald 
Currie,  of  the  state  board  of  health,  and  Charles  Coo.  The 
commission  is  assisted  by  Prof.  E.  Swain;  J.  M.  Mitchell, 
chemist;  G.  J.  I’earce,  botanical  expert;  W.  E.  Burke  and 
George  S.  Bohart,  expert  chemists.  The  act  creating  the 
commission  gave  It  mandatory  power.  The  commission  may 
call  upon  the  attorney-general  to  close  every  smelting  plant 
in  the  state.  If  it  Is  found  that  the  fumes  are  injurious  to 
plant  and  animal  life.  It  is  reported  to  the  daily  newspapers 
that  “the  fact  is  practically  established  that  the  Kennett 
smelters  are  responsible  for  plant  and  animal  poisoning  with¬ 
in  a  radius  of  from  35  to  50  miles  from  the  location  of  the 
smelters.'’  It  will  be  interesting  to  learn  precisely  what 
the  commission  will  reijort  to  the  governor.  There  has  been 
so  much  said  and  written  on  this  fume  subject  that  it  seems 
almost  useless  to  discuss  it  further.  The  fact  that  there  has 
been  in  the  past  some  damage  done  to  plant  life  in  Shasta 
County  has  been  taken  as  an  excuse  for  blaming  the  smelt¬ 
ers  for  the  damage  resulting  from  climatic  conditions.  The 
smoke  and  the  fumes  reported  to  be  issuing  from  the  crater 
of  Mt.  Lassen  may  furnish  another  excuse  for  the  farmers 
to  blame  the  smelters  for  damage  to  crops.  Mt.  Lassen  is 
situated  50  to  60  miles  east  of  the  horticultural  district  of 
southern  Shasta  County,  and  whatever  change  in  the  at¬ 
mosphere  may  result  from  the  disturbance  at  Mt.  Lassen 
may  be  easily  attributed  by  the  farmers  to  the  smoke  from 
the  Mammoth  works  at  Kennett.  It  is  reported  that  many 
of  the  farmers  and  stockraisers  have  retained  private  coun¬ 
sel  to  fight  the  smelting  interests.  This  may.  or  may  not.  bt* 
true,  but  there  seems  to  be  an  end  to  organized  effort  by  the 
farmers  in  Shasta  County  since  their  failure  in  the  early  jiart 
of  the  year  to  secure  funds  sufficient  to  retain  competent 
attorneys.  At  that  time  there  was  some  complaint  and  pro¬ 
posed  litigation  was  based  on  the  complaint  of  a  farmer, 
that  young  grain  was  being  damaged  by  smelter  fumes.  In 
March,  1914,  the  “Journal”  correspondent  traveled  by  auto¬ 
mobile  and  afoot  through  the  grain  fields  for  a  distance  of 
75  miles  south  of  Kennett,  and  iiersonally  visited  the  field 
complained  of  and  many  others.  There  was  no  sign  of  fume 
damage,  but  there  was  evidence  of  discoloration  evidently  re¬ 
sulting  from  climatic  conditions  following  recent  severe 
rainstorms  and  dry,  cold  weather.  No  doubt,  the  damage  was 
Increased  by  the  lax  methods  adopted  in  cutllvatlon  of  the 
soil.  In  some  cases  the  soil  was  of  poor  quality.  In  the  im¬ 
mediate  neighborhood  of  these  damaged  crops  the  young 
grain  was  as  fine  as  could  be  found  in  any  section  following 
bad  weather.  Passing  out  of  the  smoke  belt  It  was  found 
that  the  damage  to  the  grain  crops  by  discoloration  was 
greater  at  a  distance  of  70  miles  from  the  smelting  works 
than  at  a  distance  of  20  miles.  The  dally  newspapers  are 
stiring  up  the  same  agitation  regarding  Solano,  Amador, 
Calaveras  and  San  Joaquin  Counties,  where  it  Is  claimed  that 
damage  Is  being  done  by  the  Selby  and  the  Campo  Seco  works. 

DENVER — June  IS 

New  Tariff  on  Carloail  NhipmentH  of  «'oal  from  the  north¬ 
ern  Colorado  fields  to  Denver  was  recently  announced  and 
became  effective  June  10.  While  this  change  was  forced 


upon  the  rallroadf^  by  local  consumers  In  Denver  who  have 
fought  for  reduction  several  years,  still  the  benefit  will  b? 
felt  by  consumers  in  the  metal-mining  districts  of  Clea- 
Creek  and  Gilpin  Counties.  Shipments  of  fuel  to  these 
counties  are  obliged  to  pass  through  Denver  where  they  are 
transferred  from  standard-  to  narrow-gage  cars.  The  aver¬ 
age  haul  from  the  mines  to  Denver  is  22  miles  and  there  l.s 
no  question  that  the  former  freight  rates  were  exhorbltant. 
The  rate  on  lump  coal  has  been  80c.  per  ton,  or  at  the  rate 
of  nearly  4c.  per  ton-mile.  The  new  rate  is  55c.  for  lump, 
50c.  for  mine-run  and  45c.  for  slack,  but  these  new  rates 
apply  only  when  delivery  is  made  to  sidings  tributary  to  the 
particular  hauling  railroad.  Switching  charges  for  transfer 
to  sidings  on  other  railroads  raise  each  rate  20c.  per  ton, 
thus  leaving  no  gain  to  the  purchasers  who  cannot  ship  from 
mines  to  their  yards  over  a  single  line  of  railroad.  On  the 
whole,  the  new  tariff  is  unsatisfactory  and  there  will  un¬ 
doubtedly  be  more  litigation  next  winter.  The  railroads  af¬ 
fected  are  the  Union  Pacific,  Burlington  and  Colorado  & 
Southern. 

Padding  of  PayroIlM  has  apparently  been  going  on  for 
several  months  at  the  steel  works  of  the  Colorado  Fuel  & 
Iron  Co.,  at  Pueblo,  and  recently  resulted  in  postponing  pay 
day  for  several  days  pending  Investigation.  Irresponsible 
papers  endeavored  to  associate  the  delay  with  the  company’s 
coal-strike  troubles  and  thus  to  arouse  restlessness  among 
the  thousands  of  employees,  but,  at  no  time,  was  there  any 
real  danger  of  a  strike  for  it  was  well  understood  among 
the  laborers  that  their  checks  had  been  prepared  and  were 
ready  for  distribution.  Officials  of  the  company,  especially 
President  Welborn,  have  been  proving  that  the  guilt  is  charge¬ 
able  to  time  clerks  and  minor  bosses.  Already  eight  men 
have  been  discharged  and  the  investigation  continues.  The 
total  sum  of  the  peculations  has  not  been  ascertained,  but  it 
probably  runs  Into  thousands  of  dollars. 

HITTE — June  18 

Revolt  in  JlinerM’  Union  continued  Sunday,  June  14,  after 
the  events  of  the  previous  two  days,  noted  in  last  week’s  is¬ 
sue  of  the  “Journal.”  Sunday  afternoon  crowds  began  to 
gather  again  in  the  main  streets  of  the  city  and  another  riot 
was  threatened  when  the  police  arrested  several  men  for 
creating  a  disturbance.  The  crowd  immediately  rushed  to 
the  city  jail  and  demanded  the  delivery  of  the  arrested  men, 
which  was  granted  without  resistance  from  the  city  officials. 
Monday  most  of  the  men  returned  to  work  in  the  mines, 
pending  a  referendum  vote  to  be  taken  that  Wednesday,  June 
17,  as  to  whether  or  not  the  miners  should  present  their 
cards  upon  demand  by  the  walking  delegate  of  the  local 
union  as  has  been  customary  heretofore.  The  dispute  being 
at  present  confined  to  the  members  of  the  local  union,  the 
mining  companies  have  taken  no  steps  to  adjust  the  differ¬ 
ences  or  to  take  sides  with  one  or  the  other  faction.  [Late 
reports  are  to  the  effect  that  revolting  miners  dynamited  the 
union  hall,  June  23,  in  an  attempt  to  capture  Moyer,  who 
visited  Butte  despite  warnings  to  keep  away.  The  miners 
threatened  to  lynch  him,  but  he  escaped  and  left  Butte. — 
Editor.] 

A  Remarkable  Fact  .\h»ut  Labor  'Proubles  In  Rntte  is  that 
in  the  long  history  of  unionism  there  never  has  been  any 
serious  controversy  between  labor  and  capital,  between  em¬ 
ployer  and  employee,  but  there  has  often  been  trouble  of  a 
serious  nature  between  unions  and  members  of  unions.  The 
present  trouble,  which  threatens  to  tie  up  all  mines,  bring 
troops  into  the  district  and  paralyze  business  generally  i.s 
trouble  between  union  men  themselves.  It  is  a  rebellion 
against  the  methods  of  the  Western  Federation  of  Miners  and 
its  officers,  and  while  some  evil  and  destructive  characters, 
who  call  themselves  I.  W.  W.  leaders,  have  forced  themselves 
into  prominence  in  the  strike  leadership,  the  rebellion  is  not 
an  I.  W.  W.  movement,  but  a  general  rebellion  and  protest 
on  the  part  of  the  miners  themselves.  They  charge  the  union 
officers  with  all  manner  of  corruption  and  graft,  and  in  their 
capture  of  the  union  records  they  got  possession  of  original 
documents  that  are  of  a  strongly  confirmatory  nature;  6633 
miners  voted  to  sustain  the  position  of  the  strikers  and  243 
only  voted  to  stand  by  the  old  union  and  the  Western  Federa¬ 
tion  of  Miners.  Public  sentiment  in  Butte  is  almost  unaml- 
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mously  with  the  striking  miners,  anci  affllliated  unions  are 
against  the  federation.  President  Moyer  and  executive  mem¬ 
bers  have  threatened  that  if  the  strikers  refuse  to  show  their 
working  cards  and  obey  the  federation  that  the  smeltermen, 
hoisting  engineers  and  other  unions  will  be  called  out.  They 
will  probably  have  a  time  doing  it,  for  Information  from  the 
smeltermen  is  to  the  effect  that  they  will  not  obey  such  an 
order,  but  are  waiting  for  an  opportunity  to  join  the  strike 
movement  against  the  federation.  The  hoisting  engineers,  a 
perpetually  rebellious  body,  is  practically  on  record,  through 
interviews  with  its  officers  and  many  members,  that  it  will 
not  take  part  in  the  pending  controversy  and  will  not  obey 
any  order  of  the  federation  officers  to  walk  out.  The  mining 
companies,  of  course,  will,  so  long  as  the  miners’  union  can 
back  it  up,  live  up  to  the  contract  they  have  with  the  Butte 
union  relating  to  wages  based  on  the  price  of  copper.  The 
federation  will  make  an  attemt  to  furnish  miners  to  take 
the  place  of  the  rebels,  but  no  one  believes  that  it  will  be 
able  to  do  so,  and  generally  the  opinion  is  that  the  strikers 
will  eventually  take  possession  of  the  old  Butte  union,  reor¬ 
ganize  it,  repudiate  the  federation,  and  that  will  be  the  end 
of  Moyer  and  his  organization,  for  without  Butte  and  Mon¬ 
tana  to  pay  their  salaries  there  will  be  no  substance  to  the 
federation.  For  the  good  name  of  unionism  and  the  reputa¬ 
tion  of  Butte,  it  is  unfortunate  that  there  has  been  a  bad 
element  mixed  up  with  the  striking  miners,  but  their  acts 
of  lawlessness  are  repudiated  by  the  strikers.  The  I.  W.  W. 
have  been  flocking  into  Butte  for  several  years  under  the 
protection  of  the  Socialist  administration  and  they  have  been 
preaching  all  manner  of  direct  action  and  violence  under 
police  protection  or  tolerance.  The  head  of  the  civic  ad¬ 
ministration  has  in  times  past  preached  exactly  what  has 
been  done  by  the  I.  W.  M".  element  in  the  present  disturbances. 

SALT  L.4KE  CITY — June  18 

Dispute  Over  Iron  Blonsom  Taxes  between  Juab  County 
and  Utah  County  as  to  which  shall  receive  the  taxes  from  the 
mine  in  Tlntlc  has  come  up  before  the  State  Board  of  Equali¬ 
zation.  Utah  County  has  been  collecting  the  tax  on  the  net 
proceeds  of  the  mine,  but  it  was  shown  that  during  1913  two- 
thirds  of  the  ore  shipped  by  the  Iron  Blossom  was  mined 
in  Juab  County.  That  county  wMll  therefore  collect  this  pro¬ 
portion  of  the  taxes,  as  two-thirds  of  the  ore  came  from  well 
within  Juab  County  lines. 

Silver  King  Consolidated  vs.  Silver  King  Coalition  parti¬ 
tion  suit  involving  certain  mining  claims  at  Park  City,  owned 
jointly  by  the  two  companies,  was  settled  by  Judge  John  A. 
Marshall  in  the  U.  S.  district  court,  June  15.  Judge  Marshall 
signed  a  decree  ordering  partition  by  sale  of  the  Vesuvius, 
Andes,  Delaware,  Custer,  Ladies  Drum  No.  1,  and  Mayflower 
No.  1  mining  claims.  Inasmuch  as  the  litigants  admitted  that 
they  were  unable  to  accept  partitions  without  prejudice. 
Judge  Marshall  ordered  the  sale  of  the  properties  at  public 
auction.  No  allowance  was  given  the  plaintiff  for  develop¬ 
ment  done  in  the  Andes  claim.  The  litigants  will  share  in  the 
money  received  as  follows:  Vesuvius  and  Andes,  undivided 
half  interest  to  each:  Delaware,  Ladies  Drum  No.  1,  May¬ 
flower  No.  1,  undivided  three-quarter  interest  to  the  Consoli¬ 
dated,  and  undivided  one-fourth  interest  to  the  Coalition; 
Custer  undivided  third  interest  to  Silver  King  Consolidated, 
and  undivided  two-thirds  Interest  to  Coalition.  The  sale  will 
be  conducted  by  Charles  Baldwin,  U.  S.  commissioner,  at  Coal¬ 
ville,  after  sufficient  advertising.  The  ground  in  question  has 
produced  bonanza  orebodies,  and  there  is  still  much  un¬ 
developed  territory. 

HOUGHTON — June  22 

Trial  of  Charles  H.  Moyer  on  the  charge  of  conspiracy  is 
scheduled  to  take  place  July  6  .  Further  postponement  be¬ 
cause  of  the  Butte  trouble  may  be  made.  This  case  was  re¬ 
moved  from  Houghton  County  to  Baraga  County  on  Moyer’s 
request.  The  people  here  look  upon  the  trial  as  an  expensive 
joke,  as  it  is  going  to  cost  Houghton  County  approximately 
$30,000. 

Interest  In  the  White  Pine  Property  is  keen  among  the 
people  of  the  copper  country.  The  White  Pine  is  a  subsidiary 
of  the  Calumet  &  Hecla,  and  is  at  the  extreme  southerly  end 
of  the  Keweenawan  mineral  belt.  Success  of  this  property 
opens  a  field  for  exploration  and  development  extending  over 
many  miles  in  territory  which  as  yet  has  been  untouched. 
Construction  on  the  White  Pine  stamp  mill  is  progressing 
rapidly  and  the  mill  will  be  ready  for  test  runs  by  October. 
The  mill  frame  was  built  at  the  Calumet  &  Hecla  shops  at 
Calumet.  The  mill  is  a  few  hundred  feet  from  the  mine  shafts. 
Instead  of  steam  stamps  it  will  be  equipped  with  gyratory 
crushers  and  rolls.  In  the  washing  department  equipment 
will  be  similar  to  that  of  any  modern  milling  plant.  The 
first  milling  plant  will  treat  1000  tons  daily.  The  White  Pine 


is  operated  from  two  Inclined  shafts  and  one  tennporary  ex¬ 
ploration  shaft.  One  is  1000  ft.  deep  and  the  other  900  ft. 

Isle  Royale’s  four  shafts  are  now  hoisting  between  2100 
and  2200  tons  of  rock  dally.  All  of  this  is  not  shipped  to 
the  stamp  mill  because  a  substantial  amount  is  discarded  in 
the  rock  house,  but  the  mill  tonnage  is  running  close  to  2000 
tons  daily  and  the  three-head  stamp  mill  is  working  to  full 
capacity  to  crush  this  tonnage.  It  is  proposed  further  to 
increase  this  tonnage  in  the  near  future  and  then  some  rock 
shipments  will  be  made  to  the  Centennial  stamp  mill  at  Point 
Mills.  The  greater  portion  of  the  present  Isle  Royale  tonnage 
is  coming  from  shafts  Nos.  4  and  B  and  the  physical  charac¬ 
teristics  of  the  rock  are  similar  to  the  average  of  the  Isle 
Royale  lode.  There  are  chances  for  increasing  the  amount 
of  rock  that  is  coming  from  No.  2  and  from  No.  5  by  adding 
to  the  underground  working  force.  This  likely  will  be  done 
as  rapidly  as  experienced  men  can  be  secured.  The  under¬ 
ground  force  now  numbers  400.  Two  shifts  are  working  tit 
the  mine,  but  three  at  the  stamp  mill.  The  best  rock  is  being 
found  in  the  lower  levels  to  the  south  of  No.  6  shaft.  This 
leads  to  inquiry  as  to  when  operations  at  No.  7  will  be  re¬ 
sumed.  The  certainty  of  commercial  rock  in  ground  which 
No.  7  will  open  creates  much  interest  in  these  results.  Drifts 
to  the  south  from  No.  6  went  over  to  the  ground  of  the  new 
shaft  and  were  breasted  in  good  looking  rock  at  that  time. 
Work  on  the  new  shaft  was  undertaken  two  years  ago,  but 
was  attended  by  much  difficulty  because  of  the  soft,  caving 
ground.  In  fact  the  original  attempt  to  get  the  shaft  down 
to  the  rock  ledge  was  abandoned  and  a  sand  shaft  was 
started.  This  work  was  suspended  when  the  strike  came  and 
has  not  yet  been  resumed. 

M.VRaUETTE — June  20 

An  I'nuNual  Shipment  from  the  Menominee  Range  was  a 

recent  consignment  of  1200  tons  of  ore  to  Sidney,  Nova  Scotia. 
It  is  understood  that  the  ore  will  be  used  for  experimental 
purposes.  The  ore  was  shipped  from  Escanaba.  It  was 
taken  out  by  the  steamer  “Nevada,”  a  Canadian  craft  built  in 
England  and  a  type  of  vessel  rarely  seen  on  the  lakes.  The 
ship  is  230  ft.  long,  a  pigmy  compared  with  the  605-ft.  bulk 
carriers  in  the  Lake  Superior  trade. 

Exploratory  Work  in  the  Repultllc  District,  it  is  expected, 
will  ev’entually  be  carried  on  by  the  Cleveland-Cllffs  Iron 
Co.  When  that  independent  corporation  recently  acquired 
control  of  the  Republic  mine  from  the  Cambria  Steel 
Co.,  as  part  of  the  transaction  it  came  into  possession  of 
7500  acres.  The  deal  was  closed  only  after  a  careful  examin¬ 
ation.  The  Republic  is  the  only  active  property  in  its  field. 
Operated  since  1872,  it  has  produced  to  date  nearly  7,000,000 
tons  of  ore.  Other  tracts  were  explored  in  the  early  days, 
and  some  were  brought  to  the  producing  stage.  None  ever 
attained  importance,  however,  nor  has  the  far  bigger  part 
of  the  Republic  fold  ever  been  systematically  prospected. 
The  Cleveland-Cllffs  company  is  a  persistent  seeker  for  ore. 
It  has  in  its  service  geologists  who  have  given  the  Marquette 
range  close  study.  Undoubtedly  the  Republic  field  will  be 
carefully  investigated  and  diamond  drills  will  be  put  to  work. 
It  will  surprise  mining  men  in  general  if  additional  mines  are 
not  opened  in  the  years  to  come.  Fire  at  the  Cleveland-Cliffs 
company's  Crosby  mine,  the  only  Mesabi  range  property  of 
that  corporation,  recently  caused  $25,000  damage  and  inter¬ 
rupted  mining  operations.  The  engine  and  boiler  houses  and 
the  laboratory  were  destroyed.  Repairs  are  in  progress. 

TORONTO — Juno  20 

Calgary,  the  Now  Oil  District,  continues  to  be  the  center 
of  activity  in  the  West  and  the  most  astonishing  feature  of 
the  whole  thing  is  the  facility  with  which  money  is  obtained 
for  developing  the  oil  leases  and  the  avidity  with  which  oil 
shares  are  taken  up  by  the  Western  public.  As  a  matter  of 
fact,  money  seems  easier  to  obtain  than  oil  and  men  who  ap¬ 
parently  have  no  money  for  legitimate  Investment,  are  quite 
ready  to  subscribe  for  a  gamble  in  oil.  A  week  or  so  ago 
when  the  excitement  was  at  its  greatest  in  Calgary  ,the  orJees 
of  a  prominent  brokerage  house  there  were  crowded  with 
people  waiting  to  buy  oil  stocks  and  found  it  hard  in  the 
rush  properly  to  take  care  of  the  checks,  drafts  and  bills 
that  came  pouring  in.  The  companies  formed  to  date  have  a 
total  capitalization  of  over  $110,000,000,  and  it  is  safe  to  as¬ 
sume  that  over  75';;^^  of  the  properties  of  these  companies  are 
worthless.  The  general  impression  of  geologists  is  that  while 
there  is  a  reasonable  probability  of  developing  a  large  oil 
field  in  the  West  that  the  present  center  of  activity  In  the 
Okotoks  field  to  the  southwest  of  Calgary  is  not  likely  to  re¬ 
sult  in  the  development  of  large  producing  wells.  The  chances 
are  that  the  oil  pools  will  be  local  and  small  in  extent  al¬ 
though  Westeners,  with  that  spirit  of  ontimism  so  typical 
of  the  country,  will  by  no  means  admit  it 
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AI.  ASKA 

GOLD  SHIPMENT  FROM  FAIRT5ANKS,  first  for  the  season, 
and  valued  at  $300,000,  arrived  recently  at  Seattle  on  S.  S. 
••Humboldt.”  Gold  was  brought  to  Whitehorse  aboard  first 
river  steamer  to  reach  Upper  Yukon  this  year  and  came  over 
White  Pass  &  Yukon  Ry.  to  Skagway.  In  addition  to  the 
Fairbanks  bullion  steamer  brought  $3500  worth  of  gold  dust 
from  Atlin  district. 

FIRST  CONSIGNMENT  OF  MATANUSKA  COAL  arrived 
lately  at  Seattle  by  S.  S.  ‘‘Admiral  Evans.”  The  50  tons  of 
coal  will  be  transported  to  Hrcmerton  for  tests  by  Navy. 
Shipment  is  a  portion  of  950  tons  freighted  last  winter  by 
Jack  Dalton  from  Matanuska  fields  to  Knik  anchorage.  All 
of  it  will  be  used  in  naval  tests.  S.  S.  ‘‘Admiral  Sampson”  will 
bring  600  tons  and  the  ‘‘Evans”  on  her  next  trip  will  bring 
remainder.  The  “Evans”  also  brought  $6000  in  bullion  from 
Valdez. 

REPORTS  FROM  CHISANA  received  at  Cordova  June  1 
raise  expectations  as  to  future  of  new  camp.  General  impres¬ 
sion  prevails  that  $500,000  will  be  cleaned  up  this  season, 
llamshaw  has  all  his  boxes  in  and  is  ready  for  sluicing  when 
frost  is  out  of  ground,  which  will  be  June  10.  Charles  Range 
has  a  steam  thawer  at  work  at  mouth  of  Big  Skookum.  Dahl 
is  getting  high  pannings  from  mouth  of  Rhyolite  Creek,  three 
miles  below  mouth  of  Bonanza,  on  left  limit  of  Johnson  Creek. 
There  will  be  sluicing  on  all  claims  from  mouth  of  Bonanza 
to  No.  10,  also  from  at  least  two  claims  each  on  Eldorado, 
Cafion  Creek,  Gold  Run  and  Big  Eldorado.  Chase  &  Huls- 
donk  are  ground  sluicing  on  Bryan  Creek  which  parallels 
Johnson  Creek  and  expect  soon  to  reach  bedrock.  'They  are 
getting  out  good  prospects,  pans  running  as  high  as  $1.60. 
It  is  expected  that  trail  over  Skolai  Pass  will  be  used  this 
summer  and  old  timers  are  advising  this.  Already  many  loads 
of  goods  have  been  shipped  to  Russel  waiting  opening  of 
trail. 

APOLLO  (Unga) — A  200-ton  cyanide  plant  will  be  built  this 
summer. 

CAMERON-JOHNSON  (Valdez) — New  machinery  is  being 
installed. 

GOLD  BULLION  (Willow  Creek) — A  new  cyanide  plant  is 
to  be  built  this  summer. 

VALPARAISO  (Ketchikan) — A  plant  for  development  of 
water  power  is  being  installed.  Other  developments  will 
follow. 

JUAIAN-ALASKA  (Jualln) — This  company  is  contemplat¬ 
ing  installation  of  new  equipment  this  season.  A  large  force 
is  now  at  work. 

EAGLE  RIVER  (.luneau) — Property  which  has  been  idle 
for  last  two  years  will  be  operated  this  summer  under  direc¬ 
tion  of  Bart  Ij.  Thane. 

LITCKY  .STRIKE  (Cordova) — These  quartz  claims  at  Mc¬ 
Kinley  Lake  have  been  bonded  by  a  new  company  which  will 
start  development  work  this  season. 

ENTERPRISE — Company  has  been  incorporated  by  Juneau 
men,  with  a  capital  stock  of  $200,000,  for  development  of  prop¬ 
erty  near  Limestone.  Work  will  be  star  ted  at  once. 

ARIZONA 
Coehlse  County 

SOUTHERN  ARIZON.A  MINING  &  SMELTING  CO.— Com¬ 
pany  has  been  organized  under  Virginia  laws  with  $6,000,000 
caiiital,  $1,500,000  bonds  to  take  over  mines  of  Imperial  Cop¬ 
per  Co.  in  Arizona,  as  well  as  plant  and  property  of  Southern 
Arizona  Smelting  Co.,  stock  of  Arizona  Southern  R.R.  Co.,  and 
controlling  interest  in  Gila  Copper  Sulphide  Co.  These  prop¬ 
erties  were  affiliated  with  Development  Co.  of  America,  which 
met  with  financial  reverses  several  years  ago. 

Mnrleopn  Cuiiiity 

G01,D  IN  McDowell  MOT^NTAINS  25  miles  north  of  Mesa 
has  induced  many  men  of  that  place  to  go  out  to  the  prospects 
where  high-grade  ore  was  recently  discovered. 

PITTSBURGH  TUNGSTEN  MINES  CO.  (Cave  Creek)— Com¬ 
pany  is  developing  a  tungsten  property  north  of  Cave  Creek. 
.Another  tungsten  property  in  same  region  has  recently  been 
bonded  to  others. 

SUNSET  (Aguila) — This  mill  on  south  side  of  Harqua 
llala  mountains  is  milling  custom  ore.  This  stimulates  pros- 
l»ecting  and  some  recent  discoveries  of  milling  ore  are  said 
to  have  been  made. 

SOUTHWESTERN  MINING  &  EXTRACTION  CO.  (Morris¬ 
town) — Old  Montezuma  lead  mine  near  the  Hassayampa  three 
miles  west  of  Morristown  is  being  operated  by  this  company. 
Mine  was  worked  by  a  prehistoric  race,  evidently  for  Various 
colored  minerals,  stone  hammers  having  been  found  in  old 
workings. 

-\RKANSAS 
Yell  County 

BLUFFTON  GOLD  STRIKE  has  been  investigated  by  G.  S. 
Rogers  of  the  Survey,  who  reports  that  seven  of  the  most 
Iiromising  prospects  were  sampled,  great  care  being  taken  to 
gather  a  reliable  average  sample  of  what  prospector  himself 
considered  his  best  ore.  Despite  high  returns  claimed,  gold 
shown  by  assay  of  these  official  samples  in  no  case  exceeded 
52c.  per  ton,  and  in  most  of  the  samples  it  was  6c.  or  less.  No 
more  than  a  trace  of  silver  was  found  in  any  of  the  samples, 
f'opper  prospects  at  Steve,  and  gold  prospects  at  Mena  gave 
similar  results. 


C.4I.1FORM.V 

Amador  County 

MOORE  (Jackson) — This  property  formerly  owned  by  Capt. 
W.  A.  Nevills  estate  has  been  taken  over  by  Anderson  &  Day. 
It  is  reported  that  mine  will  be  reopened. 

MAMMtJTH  TUNNEL  (Jackson) — This  property  at  Middle 
Bar  has  been  purchased  at  delinquent  tax  sale  by  Clarence 
Anderson,  of  San  Francisco.  Mine  was  a  large  producer  in 
early  days  when  operated  by  Capt.  W.  A.  Nevills.  It  is  said 
to  have  provided  Capt.  Nevills  with  basis  upon  which 
he  built  a  large  fortune.  Mine  Is  developed  by  a  900-ft.  shaft 
and  a  tunnel.  Ore  is  treated  in  a  10-stamp  mill. 

Eldorado  County 

MONTANA  &  EUREKA  (Indian  Diggings  district) — Right- 
of-way  for  tunnel  across  adjoining  property  has  been  secured 
and  immediate  development  of  placer  claims  will  follow. 
Mines  have  recently  been  reopened  by  L.  S.  Woodbury,  of 
Great  "Palls,  Mont. 

Humboldt  County 

RED  CAP  (Orleans) — Satisfactory  tests  are  reported  to 
have  been  made  of  the  tailings  from  arrastre  and  installation 
of  a  cyanide  plant  is  contemplated. 

Nevada  County 

EMPIRE  (Grass  Valley) — Paynter  rock-drill  tester  has 
been  installed  at  this  mine.  Drill  tester  is  invention  of  W.  D. 
I’aynter,  of  Grass  Valley. 

GOLD  MOUND  (Grass  Valley) — This  mine,  which  was 
closed  down  at  time  of  disappearance  of  P.  Lewis  Clarke,  of 
Spokane,  has  been  reopened  by  Spokane  men. 

PENNSYLVANIA  W.  Y.  O.  D.  (Grass  Valley) — Twenty 
stamps  are  dropping  and  mine  is  reported  to  be  yielding  well. 
Development  of  new  ground  in  lower  levels  is  reported  satis¬ 
factory. 

CASSIDY  (Grass  Valley) — Mine  is  being  examined.  If  re¬ 
port  is  favorable  property  will  be  taken  over  by  George  St. 
John  interests,  owners  of  Alaska  mine.  Pike  City,  Sierra 
County. 

DELHI  (Columbia  Hill) — A  large  body  of  water  was 
tapped,  June  9,  by  a  hole  bored  into  vein,  in  a  drift  at  bottom 
of  mine.  Water  filled  in  to  a  depth  of  50  ft.,  filling  1200 
ft.  of  drifts.  Miners  were  rescued  without  Injury.  It  will 
be  several  weeks  before  pumping  can  be  resumed  as  shaft 
pump  was  broken  by  inflow. 

Kern  County 

MINNEHAHA  (Randsburg) — Vein  of  high-grade  ore  has 
been  disclosed  in  winze.  Mine  is  on  same  belt  and  strike  and 
%  mile  distance  from  Yellow  Aster. 

San  Remardinu  County 

ATOLIA  (Atolia) — It  is  reported  that  mine  has  been 
opened  to  lessees.  Leases  have  been  taken  by  McEachin  & 
Son,  of  San  Bernardino,  and  C.  G.  Illingsworth;  Seth  Tyler  and 
.1.  Custlck;  Tait  &  Baker;  Besson  &  Swarthout:  Halloway  & 
Niehaus;  E.  S.  Roberts;  Cook  &  Lypps;  H.  P.  Jensen,  of 
Randsburg  and  Johannesburg.  It  is  reported  that  a  3-in. 
vein  of  tungsten  ore  has  been  disclosed  on  main  street  of 
Atolia.  Town  is  a  mining  village,  situated  on  land  of  mining 
company.  This  ore  is  said  to  run  60(^  tungstic  oxide. 

Shasta  County 

MIDAS  (Knob) — Sale  of  this  mine  Is  reported.  Property 
consists  of  2200  acres  of  mining  claims  and  timber  land,  a 
20-atamp  mill,  electric-light  plant,  a  new  cyanide  plant,  also 
tools  and  equipment  and  5000  cords  of  wood.  Purchase  was 
made  by  Victor  Power  &  Mining  Co.,  which  owns  property 
adjoining  Midas.  In  Victor  mine  a  large  amount  of  develop¬ 
ment  has  been  done  and  property  is  equipped  with  a  modern 
stamp  mill.  Victor  shaft  is  500  ft.  deep,  while  Midas  shaft  is 
1400  ft.  deep.  Just  prior  to  recent  flooding  of  Midas  a  rich 
shoot  of  ore  was  reported  disclosed  in  lower  levels.  Two 
mines  can  be  worked  economically  and  more  profitably  under 
one  management.  Property  will  be  under  management  of 
L.  J.  Jackson,  of  San  Francisco,  and  Charles  Waste,  formerly 
with  Midas,  will  be  superintendent. 

Siskiyou  I'ounty 

QUIGLEY  (Yreka) — Two  cribs,  each  40  ft.  long,  and  a 
smaller  crib  for  a  runway  have  been  installed  in  Klammath 
River,  with  shafting  and  bull -wheel  equipment.  Installation 
is  for  operation  of  placer  mines. 

COLORADO 

noiilder  County 

GOLD  NUGGET  (Boulder) — Ritten  &  Hemingway  lessees 
have  mined  some  free-gold  ore  that  will  be  treated  soon  as 
old  mill  is  refitted. 

SUNSET  (Salida) — Three-weeks’  run  of  5-stamp  mill 
proved  so  successful  that  plant  will  be  enlarged  to  10  stamps. 
Mine  is  4  miles  from  Monarch  on  Pass  Creek. 

UNITED  STATES  GOLD  CO.  (Sugar  Loaf) — No.  5  adit  is 
being  driven  in  Livingston  vein.  Gold  occurs  as  telluride. 
New  mill  will  probably  be  ready  to  run  by  August. 

COLD  SPRING  (Rowena) — Crosscut  adit,  now  in  3000  ft., 
is  being  extended  to  cut  Gold  King  and  Allemakee  veins. 
Equipment  of  old  Gray  Eagle  mill.  40  tons  capacity,  is  being 
moved  and  erected  to  treat  Cold  Spring  ore. 
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Eagrle  County 

EASTERN  STAR  (Gilman) — D.  G.  White  has  tunneled  for 
and  found  a  large  shoot  of  gold  ore  that  was  worked  30  years 
ago  in  an  upper  level. 

Ullpin  County 

ARAPAHOE  MILE  (Black  Hawk) — Remodeling  of  old 
Rocky  Mountain  concentrator  progresses.  A  Denver  quartz 
mill  and  an  Isbell  vanner  will  be  installed. 

CunnlMon  County 

ABE  LINCOLN  (Pitkin) — There  are  300  tons  of  ore  In 
mine  bins  ready  for  hauling  to  mill. 

Lake  County 

WESTERN  ZINC  MINING  &  REDUCING  CO.  (Leadvllle) 
— New  smeltery  is  progressing  well;  expect  to  start  in  July. 

TENDERFOOT  (Leadville) — A  cave-in  recently  interrupted 
production  from  some  parts  of  mine  but  will  soon  be  cleared. 

WALKER  TUNNEL  (Leadvllle) — Bisbee,  Arlz..  men  are  in¬ 
terested  in  this  project  and  developing  ground  in  extreme 
•western  part  of  district  on  Mosquito  range.  Contract  has  been 
let  to  drive  another  100  ft.  of  main  adit  by  hand. 

Ouray  County 

B.ARSTOW  (Ouray) — Lessees  report  opening  high-grade 
gold  ore. 

REVENUE  (Ouray) — It  is  reported  that  British  Interests 
have  negotiated  for  purchase  of  Revenue  Tunnel,  Wheel  of 
Fortune,  Monarch,  Loyal  and  Cumberland  properties. 

Park  C«iunty 

HILL  TOP  (Fairplay) — Railroad  service  has  been  resumed 
and  ore  mined  last  fall  has  been  shipped.  Bins  are  kept  filled. 

Routt  County 

CAMP  ACTYN  IS  A  NEW  CARNOTTTE  DISTRICT  on  Blue 
Mountain.  Ground  is  being  staked.  Gold,  silver,  copper  and 
zin'j  are  also  reported. 

WILLOW  CREEK.  BEAVER  CREEK  AND  WAY’S  GULCH 
ALLUVIALS,  amounting  to  2000  acres,  are  to  be  drill  pros¬ 
pected  this  summer  with  view  of  dredging  next  year. 

San  Miguel  County 

SUFFOLK  (Ophir) — Michigan  men  will  put  In  cyanide 
equipment  to  retreat  milt  tailings. 

TOMBOY  (Tellurlde) — Local  interest  is  aroused  over 
freighting  a  crusher  part  weighing  13.800  lb.  from  town  to 
mill  over  steep  mountain  road.  Erection  of  new  cyanide  mill 
has  been  delayed  by  blockage  of  railroad  from  Durango,  pre¬ 
venting  deliveiy  of  timbers. 


mi(HI<;a.v 

Copper 

SOL'TH  LAKE  (Houghton) — Developments  at  third  level 
on  Evergreen  lode  at  this  property  are  showing  satisfactory 
and  those  in  close  touch  with  property  are  optimistic  regard¬ 
ing  its  ultimate  success. 

HANCOCK  (Hancock) — Company  is  producing  a  little  more 
than  250  tons  of  rock  dally.  All  work  is  confined  to  No.  2 
shaft  and  rock  is  coming  from  extension  of  levels;  plan  being 
to  extend  levels  to  limit  of  property  and  work  back.  Cross¬ 
cuts  are  being  extended  Into  lode  at  various  points,  and  prop¬ 
erty  will  be  in  shape  to  handle  a  large  tonnage  in  near  fu¬ 
ture. 

FRANKLIN  (Demmon) — Developments  on  Allouez  con- 

flomerate  lode  are  proving  encouraging.  This  work  is  being 
one  at  32nd  level  and  rock  is  being  shipped  to  Allouez-Cen- 
tennial  mills.  Formation  is  15  ft.  wide  at  this  point  and  well 
mineralized  throughout.  This  work  together  with  a  contin¬ 
uation  of  crosscut  into  foot  wall  is  only  work  being  done  at 
property  at  present  and  no  attempt  has  been  made  to  resume 
operations  in  old  workings,  since  strike. 

Iron 

STATE  TAX  COMMISSION — Valuation  of  mines  in  Iron 
River  district  has  been  reduced  $2,000,000  under  1913  figures. 
Those  in  Stambaugh  township  received  largest  cut.  Caspian 
was  lowered  $1,000,000,  Baker  &  Tully  $600,000.  Zimmerman, 
Bengal,  Youngs,  Forbes,  Davidson  and  Fogarty  were  raised 
slightly.  Reductions  have  also  been  made  in  Ishpeming,  Ne- 
gaunee  and  Crystal  Falls  districts.  Negaunee  district  was 
lowered  $2,000,000,  while  $750,000  was  taken  off  Ishpeming 
mines.  There  is  no  doubt  that  valuations  placed  on  many  of 
mines  a  few  years  ago  were  altogether  too  high  and  reduc¬ 
tions  were  not  unexpected. 

ANVIL  (Ironwood) — Newport  Mining  Co.  has  started  to 
open  north  vein  at  Anvil  mine,  one  of  the  largest  deposits  of 
iron  ore  on  Gogebic  range. 

CHAPIN  (Iron  Mountain) — One  of  the  new  electric  pumps 
at  Hamilton  shaft  is  now  In  operation  and  it  Is  hoped  to  have 
entire  plant  in  operation  soon. 

INDIANA  (Iron  Mountain) — Three  carloads  of  machinery 
for  this  mine,  which  is  being  reopened  by  Thomas  Furnace 
Co.,  were  received  recently  from  Baraboo,  Wis.  Consignment 
Includes  power  plant,  compressor  and  pumps.  AVork  of  in¬ 
stalling  It  has  already  commenced.  Considerable  water  will 
have  to  be  pumped  but  it  is  believed  equipment  will  be  suf¬ 
ficient  to  taKe  care  of  flow. 

LAKE  ANGELINE  flshpemlng) — W.  G.  Pollock,  secretarv- 
treasurer  of  Jones  &  Laughlln  Co.,  has  stated  that  mine  will 
be  closed  and  machinery  removed  Dec.  1.  1914.  Mine  has  been 
one  of  the  most  famous  producers  in  Michigan  and  has  shipped 
9,000.000  tons  of  high-grade  hematite.  It  has  been  working 
for  40  years  and  some  of  the  employees  started  work  there 
shortly  after  mine  was  opened.  An  effort  will  be  made  by 
management  to  keep  older  hands  on  company’s  payroll  and 
places  will  be  found  for  many  of  them  at  Iron  Mountain  Lake 
property,  where  a  shaft  is  now  being  sunk.  There  is  some 
ore  in  stock  and  a  little  Is  being  hoisted  each  day.  Some  ship¬ 
ments  have  been  made  and  most  of  the  ore  will  be  sent  out 
this  season. 


MINNESOTA 
Cuyuna  Range 

GENERAL  CUYUNA  CONDITIONS— Announcement  of  be¬ 
ginning  of  mining  operations  on  Jamison  &  I’eacock  de¬ 
posit  has  in  a  measure  dispelled  the  gloom.  Entrance  of 
new  operators  into  district  has  had  a  stimulating  effect. 
Armour  No.  2  stockpile  is  now  being  shipped,  and  Cuyuna- 
Mille  Lacs  and  Ironton  shafts,  now  part  of  American  Man¬ 
ganese  Manufacturing  Co.’s  property,  it  is  stated  will  ship 
upward  of  200,000  tons  before  season  closes,  although  but 
little  tonnage  has  gone  from  these  shafts  to  date.  Continu¬ 
ous  heavy  rains  have  hindered  railroad  construction  work, 
there  being  considerable  of  such  work  in  progress  and  more 
planned.  Dn  South  range,  Adams  continues  to  stockpile  its 
product.  Wilcox  shaft,  at  Woodrow,  is  being  sunk  one  foot 
per  day;  it  is  a  timber  drop-shaft.  Sinking  also  continues 
at  Brainerd-Cuyuna  shaft  at  Brainei'd.  Pumps  are  still 
working  in  Barrows  shaft,  but  no  ore  is  being  hoisted.  No 
plans  for  future  operation  of  the  last  mine  have  as  yet  been 
announced. 

Dl^LI^TH-BRAINERD  (Crosby) — Shaft  has  been  bottomed 
at  150  ft.  plus  a  15-ft.  sump.  Station  has  been  cut  and 
drifting  to  orebody  is  in  progress;  it  is  80  ft.  distant,  and 
should  be  encountered  by  July  4. 

CUYUNA-SULTANA  IRON  CO.  (Ironton) — Company  is 
sinking  a  small  exploratory  shaft,  now  down  nearly  60  ft. 
Some  qulsksand  difficulties  have  been  overcome  and  shaft 
should  be  bottomed  in  a  few  days.  L.  L.  Culbertson,  Duluth, 
is  president,  and  A.  R.  McGuire,  Duluth,  consulting  engineer. 
It  Is  a  stock  company. 

AMERICAN  MANGANESE  MANUFACTURING  CO.  (Duluth) 
— Arrangements  are  being  made  to  list  stock  of  company  on 
New  York  and  Boston  exchanges.  Newly  elected  board  of 
directors  is  as  follows:  A.  K.  Dickson,  Win.  Selfrldge,  E.  E. 
Marshall,  W.  A.  Powell  and  W.  E.  Arnold,  of  Philadelphia: 
E.  J.  W.  Donahue  and  W.  H.  Locker,  of  Duluth;  C.  B.  Rowley 
of  Brainerd,  Minn.,  and  T.  W.  Stevenson,  of  Minneapolis.  E. 
E.  Marshall  is  president  and  general  manager,  and  in  charge 
of  blast  furnace  ojierations;  W.  H.  Locker,  vice-president;  B. 
J.  W.  Donahue,  secretary  and  manager  of  mining  depart¬ 
ment;  W.  E.  Arnold,  assistant  secretary,  and  A.  G.  Dickson, 
general  counsel. 

MERRIMAC  MINING  CO.  (Crosby) — Company'  has  taken 
lease  from  Cuyuna  Realty  Co.,  Northern  Pacific  Ry.  interests, 
on  Jamison  &  Peacock  40-acre  tract  and  20  acres  owned  by 
Chisholm,  Williams  &  Magoffin,  of  Duluth,  adjoining.  Both 
properties  have  been  thoroughly  drilled  and  contain  highest- 
grade  deposit  of  bessemer  ore  encountered  in  Lake  Superior 
iron  district  for  many  years.  Deposit  runs  diagonally  across 
property  for  half  a  mile,  and  many  drill  samples  taken 
assayed  from  68%  to  69.52  iron,  with  an  average  of  0.034% 
phosphorus  for  bessemer  part  of  deposit.  There  is  an  incon¬ 
siderable  tonnage  of  non -bessemer  ore  also.  Property  is  al¬ 
most  within  city  limits  of  Crosby,  and  an  exploration  shaft  is 
now  being  started,  to  be  later  used  as  a  timber  shaft,  when  a 
new  steel  shaft  will  be  sunk.  Surface  averages  90  ft.,  and 
tonnage  is  variously  estimated  up  to  3,000,000  tons.  John  A. 
Savage,  Duluth,  Minn.,  is  president  and  treasurer  and  John  A. 
Savage  &  Co.  ■will  conduct  operations  for  Merrimac  com¬ 
pany.  Savage  was  until  recently  general  manager  of  min¬ 
ing  department  of  Shenango  Furnace  Co.  Ore  will  be  hauled 
by  Northern  Pacific  Ry. 

MeNalii  Range 

IROQUOIS  (Mountain  Iron) — Mine  is  loading  from  stock¬ 
piles  after  idleness  of  several  weeks.  No  ore  has  been 
hoisted  for  three  months. 

MONT.VN  A 
Deer  I,»dge  County 

ELK  GOLD  MINING  CO.  VS  TOM  BUCKLEY— This  case, 
after  having  been  in  litigation  for  nearly  two  years  has  been 
settled  out  of  court.  According  to  terms  of  settlement,  Bucl:- 
ley  receives  a  life  lease  on  surface  while  mining  company  is 
to  go  ahead  with  development  work  of  mineral  under  an 
area  covering  13  acres  of  Buckley’s  homestead  entry.  In  last 
decision  by  land  office  officials,  mining  company  was  awarded 
right  to  mine  on  ground  on  which  Buckley  had  filed  a  home¬ 
stead  entry. 

MadiMon  County 

WYROUCK  (Bear  Gulch) — According  to  report  of  S.  A. 
Jones,  operations  at  these  gold  mines  will  be  commenced  at 
once. 

Silver  llotv  County 

TUOLUMNE  (Butte) — Shaft  has  been  sunk  to  depth  of 
2570  ft.  and  is  going  down  at  rate  of  60  ft.  per  month.  About 
215  ft.  of  drifting  on  vein  has  been  done  on  2400-ft.  level,  this 
development  showing  much  better  results  than  similar  work 
on  1800-,  2000-  and  2200-ft.  levels.  Two  cars  of  ore  are  being 
shipped  daily,  with  enough  ore  blocked  out  to  keep  property 
going  one  year  at  this  rate. 

BUTTE  &  SUPERIOR  (Butte) — Constant  improvements  in 
operation  of  company’s  mill  have  resulted  in  production  dur¬ 
ing  last  few  weeks,  of  a  54%  zinc  concentrate,  this  being 
equivalent  to  93%  extraction.  These  high-grade  concentrates 
result  in  a  considerable  Increase  in  company’s  earnings  due 
to  fact  that  smelters  pay  a  premium  for  each  unit  in  exces.s 
of  50%,  zinc  in  concentrates. 

EAST  BUTTE  COPPER  MINING  CO.  (Butte) — At  reduction 
works  of  this  company,  experiments  are  being  carried  on 
with  retreatment  of  fine-slime  t.allings’by  flotation.  These 
tailings  carry  1.2%  copper,  75%  of  which  is  expected  can  lie 
recovered  by  flotation  at  a  cost  of  50c.  to  $1  per  ton.  There 
are  between  50,000  and  100.000  tons  of  these  tailings  on  dump 
and  200  tons  of  fresh  tailings  are  made  dally.  Copper  in 
coarser  tailings  Is  too  low  to  pay  for  regrlnding  and  treat¬ 
ment. 

RAVEN  COPPER  CO.  (Butte) — It  is  reported  that  proposed 
sale  of  company’s  property  in  Butte,  Is  being  opposed  by  cer¬ 
tain  stockholders  who  claim  that  mine  Is  being  disposed  of 
at  a  ridiculous  figure.  These  stockholders  endeavor  to  secure 
Investigation  of  management  and  prevent  a  disadvantageous 
sale  of  property  which  in  opinion  of  certain  men  is  valuable. 
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beiiiK  surrounded  on  all  side  by  great  copper  producers.  After 
a  short  bi'illiant  career,  mine  was  operated  for  years  without 
proflt  and  was  finally  closed  down  six  Months  ago. 

timber  butte  concentrating  CO.  (Butte) — Mill  of 
this  company,  on  northern  slope  of  Timber  Butte  was  built 
to  treat  zinc  ores  from  W.  A.  Clark’s  Elm  Orlu  mine  which 
adjoins  Butte  &  Superior’s  Black  Rock  mine.  Process  of 
treatment  is  similar  to  that  developed  in  Butte  &  Superior 
mill.  It  consists  of  two-stage  table  concentration  and  flota¬ 
tion  and  retreatment  of  lead-zinc-lron  middlings  on  tables 
tnd  jigs.  Latter  treatment  will  yield  zinc  concentrate  and 
also  a  lead-iron  concentrate.  Coarse  flotation  concentrates 
will  be  retreated  on  tables  for  same  purpose  of  taking  out 
lead  and  iron  and  enrich  zinc  product.  Zinc  concentrates  will 
ba  shipi)ed  to  Bartlesville,  Gkla.,  smelters.  Plant  was  built 
in  accordance  with  plans  developed  during  a  long  series  of 
experiments  and  results  of  a  recent  mill  run  agree  closely 
with  those  expected,  viz.:  zinc  20%,  silver  7  to  8  oz.,  copper 
S',;,  lead  1V&%.  iron  2»/^%,  gold  20  to  80c.  Mill  was  in  operation 
at  beginning  of  month.  Present  capacity  is  400  tons  per 
day. 

NORTH  BUTTE  (Butte) — According  to  company’s  report 
filed  June  !)  with  county  assessor  net  earnings  for  year  ended 
June  1,  amounted  to  $1,294,006,  showing  a  decrease  of_  $300,- 
000  from  last  year.  Decrease  is  due  chiefly  to  low  price  for 
copper,  also  to  fact  that  average  grade  of  ore  extracted  and 
treated  was  lower  than  that  of  ore  treated  in  preceding  year. 
Total  ore  mined  was  463,438,  of  a  gross  value  of  $10.83  per 
ton.  Cost  of  extraction  per  ton  was  $3.95;  cost  of  transpor¬ 
tation  to  smelter  $0.13;  actual  cost  of  reduction  or  sale  per 
ton  $3.85.  According  to  latest  reports  physical  condition  of 
mines  is  highly  satisfactory.  Development  work  has  proved 
nearly  1.000  000  tons  of  ore  ahead  of  production.  Snowball 
vein  ‘is  leading  producer  and  is  also  responsible  for  nearly 
half  of  tonnage  of  ore  blocked  out,  Adirondack  and  Edith 
May  veins  furnishing  other  half.  .Jessie  vein  which  with 
Edith  May  furnished  North  Butte  big  bonanza  shoots  in  upper 
levels,  proved  disappointing  in  levels  below  the  2000,  but 
will  probably  be  further  explored  on  2600-ft.  level.  Manage¬ 
ment  has  also  under  consideration  exploration  of  new  ground 
north  of  Snowball  vein  toward  Berlin  vein  which  shows  in¬ 
dications  of  good  ore  on  surface. 


NEV.\D  A 


KIko  County 

COPPER  STRIKE  SOUTH  OP  BULLION  has  been  made. 
Ore  is  low-grade  and  contains  gold  and  silver.  There  was  a 
rush  to  discovery  and  over  KiO  claims  have  been  staked. 

.\CTTVITV  IN  DOLLY  VARDEN  DISTRICT  near  Currie. 
P  O  is  evident.  Several  copper  discoveries  have  been  made 
and  prospecting  is  being  done  by  shaft  sinking  and  with 
power  boring  machines. 

Knineraldn  County 

FI.ORENCE  (Goldfleld) — Good  tonnage  of  ore  is  being 
stoped  from  Florence  vein  in  south  drift  on  100-ft.  level. 
Stoning  on  50-ft.  level  in  north  drift  is  also  being  done.  Main 
north  drift  on  530-ft.  level  is  being  driven  in  recently  dis¬ 
covered  downward  extension  of  Wheeler  lease  vein. 


Humboldt  County 


FIRST  SHIPMENT  FROM  HAYSTACK  has  been  made.  Ore 
was  mined  from  surface  on  Smith  property.  Five  leases  have 
been  let. 


OKLAHOMA  MINING  CO. — AVork  at  this  property  in  Pine 
Forest  range  has  been  temporarily  suspended  on  account  of  a 
pending  deal  It  is  stated  that  Tonopah  Alining  Co.  has  a 
corps  of  engineers  in  the  fleld,  examining  various  properties 
in  this  district. 


Lander  County 

NEAV  CAMP  OP  AIcCOA"  has  sprung  up  at  scene  of  gold 
discovery  McCoy  is  30  miles  southwest  of  Battle  Mountain 
and  is  above  Glllman  Troughs,  approach  being  from  Reese 
River  side. 

AU.STTN-NEVADA  (.Austin) — Gasoline-engine  driven  com¬ 
pressor  is  being  installed.  Machine  drills  will  be  used  in 
further  driving  of  main  tunnel.  Main  oreshoot,  it  is  ex¬ 
pected,  will  be  cut  within  150  ft. 

I.yon  County 

NEVADA  WONDER  GROJTP  (A'erlngton) — Whim  is  being 
installed  at  this  property  east  of  A’erington,  and  shaft  will  be 
sunk  another  100  ft. 

GOLD  PEBBLE  (Smith  Valley) — Crosscut  tunnel  is  being 
driven  to  cut  vein  w'hlch  has  been  opened  on  surface  for 
length  of  600  ft.  When  vein  is  cut.  sinking  will  be  started. 

NEVADA-DOUGI..AS  (LudwMg) — Development  work  in  Cast¬ 
ing  Copper  and  Ludwig  mines  is  progressing  wMth  satisfactory 
results.  It  is  stated  that  construction  of  leaching  plant  wdll 
commence  in  near  future. 


MiuernI  County 

IROQUOIS  COPPER  CO.  (Luning) — Development  work  is 
progressing  with  satisfactory  results.  Eight  cars  of  ore  have 
been  shipped  so  far  this  year,  or  enough  to  defray  expenses. 
This  ore  is  said  to  assay  $2  in  silver  per  ton  in  addition  to 
copper.  Stoping  is  being  done  above  main  tunnel,  and  a 
crosscut  tunnel  is  being  driven  to  prospect  more  ground. 


Aiye  County 

SP.ANTSH  BELT  (Manhattan) — Pump  will  be  installed  at 
this  property  between  Manhattan  and  Belmont,  and  mine 
workings  will  be  unwatered.  This  mine  was  a  large  pro¬ 
ducer  in  past,  but  was  closed  on  account  of  water. 

ATTT.miETT- WITTENBERG  T.F.ASE  (Afanhattan) — It  is 
stated  that  one  miner  working  in  glory  hole  wMth  a  Jack- 
hamer  drill,  breaks  sufflcient  ore  to  supply  125-ton  mill. 
New  oreshoot  has  been  develoned  north  and  west  of  shaft. 

PIONEER  CON.«iOLIDATED  MINING  CO.  (Pioneer) — Ore¬ 
shoot  assaying  $7  per  ton  has  been  struck  in  raise  from  north¬ 
west  drift  on  266-ft.  level,  and  stoping  is  now  being  done. 
Sufficient  development  work  has  not  yet  been  done  to  deter¬ 
mine  whether  this  shoot  is  in  main  vein  or  a  parallel  vein.  A 


Huntington  mill  for  regrlnding  has  been  installed  in  milling 
plant  and  a  larger  tonnage  is  now  being  treated  and  a  better 
extraction  made.  Tailings  from  high-grade  ores  are  being 
treated  in  cyanide  plant,  and  low-grade  ore  tailings  are  being 
impounded  for  future  treatment. 

Storey  County 

YELLOAV  JACKET  (Virginia  City) — Cyanide  plant  is  being 
added  to  milling  plant. 

CONSOLIDATED  PUMPING  A.SSOCIATION  (Virginia  City) 
— Changes,  in  accordance  with  recommendations  of  arbitration 
committee,  are  being  made  to  Improve  ventilation  on  2500-ft. 
level  of  Consolidated  A’irginia.  Compressed-air  line  between 
C.  &  C.  shaft  and  Consolidated  Virginia  winze  is  also  being 
repaired. 

SIERRA  NEVADA  (Virginia  City) — Winze  below  2500-ft. 
level  is  still  being  sunk  in  ore.  Shoot  consisting  of  6  ft.  ot 
low-grade  ore  and  21  in.  of  high  grade  is  exposed.  One  car 
of  high  grade  assayed  $150  per  ton.  Repairs  have  been  made 
to  Union  shaft;  this  was  done  jointly  with  Union  Consolidated 
and  Mexican. 


White  Pine  County 

WILLOW  CREEK  GOLD  AIINES  CO.  (AVillow  Creek)  — 
High-grade  gold  ore  it  is  stated,  has  been  discovered  in  new 
winze. 

STEPTOE  VALLEY  SAIELTING  CO.  (McGill) — Experi¬ 
mental  oil-flotation  plant  has  been  erected  and  will  be  in 
operation  soon.  It  is  stated  that  plant  will  have  capacity 
of  100  tons  of  slimes  per  day. 

\EW  MEXICO 
Colfax  County 

BL-ACK  COPPER  CO.  (Red  River) — Unwatering  is  under 
way  preparatory  to  examination. 

GOLDEN  TREASURE  AIINING  CO.  (Red  River)— Steam- 
power  plant  will  be  installed  and  a  new  shaft  raised  from 
bottom  level  of  incline. 

Grant  County 

CARLISLE  (Steeplerock) — G.  H.  Utter  has  commenced  work 
on  Summit  group  after  building  new  road.  AA’ork  will  also 
be  resumed  on  Jim  Crow  mine. 

CHINO  COPPER  CO.  (Santa  Rita) — Work  is  progressing 
rapidly  on  ore-crushing  plant.  Steel  and  cement  work  are 
now  under  way  and  ore  bins  are  being  erected.  Alany  im¬ 
provements  are  being  made  on  roads  into  camp.  Railroad 
bridge  has  been  built  for  outlet  from  Northwest  orebody  to 
crushing  plant.  Power  for  crusher  will  be  transmitted  from 
Hurley. 


Luna  County 

MAHONEY  AIINE  (Deming) — Shipments  of  high-grade 
zinc-carbonate  ore  have  been  made  to  smelter.  Property  is 
one  of  the  oldest  producers  in  Florida  mountains. 

•Socorro  County 

DISCOA'ERA'  IN  AIOGOLLON  DISTRICT  of  petzite  ore  is 
described  as  follows:  Recent  discovery  at  head  ot  Rain  Creek 
was  made  in  a  region  that  while  not  remote  is  extremelv 
rugged,  and  it  was  only  by  accident  that  vein  was  discovered 
in  February  by  Jack  Alexander,  who  had  been  snowbound  in 
mountains  and  took  an  unusual  route  out,  taking  him  across 
backbone  of  range.  Here  at  a  height  ot  almost  10,000  ft 
discovery  was  made.  Theodore  W.  Carter  has  secured  a  bond 
on  original  claims  from  owners.  Jack  and  Flovd  Alexander 
and  Lee  Meader.  Outcropping  of  ore  is  10  ft.  wide  on  average 
and  is  exposed  for  a  distance  of  2000  ft.,  the  lowest  exposure 
being  at  least  1000  ft.  below  apex.  Surface  assays  show  $8.35. 
two-thirds  of  which  is  gold  and  one-third  silver.  Ore  is  pet¬ 
zite,  and  is  susceptible  to  treatment  bv  cvanide.  Vein  lies 
between  walls  of  porphyry  and  rhyolite,  differing  in  this  re¬ 
spect  from  formation  in  Mogollon,  where  both  walls  are 
porphyry.  New  camp  is  in  one  of  the  most  beautiful  sections 
of  Alogollon  country.  It  Is  heavily  wooded  and  has  an  abund¬ 
ance  of  water  so  that  water  power  can  be  developed.  An  au- 
tc^oblle  can  be  driven  to  within  three  miles  of  Lone  Star, 
which  was  original  discovery,  but  remaining  three  miles  is 
steep  and  rough.  By  ’engthening  distance  to  six  miles  a  good 
\vagon  road  can  be  built,  even  at  that  it  will  be  more  acces- 
s'ble  than  Mogollon  ai  •’  is  considerably  nearer  to  Silver  City. 
A  large  number  of  claims  have  already  been  taken  up.  John 
Hightower  has  the  most  sensational.  He  claims  to  have 
tellurlde  ore  on  his  property  and.  as  it  characteristic  of  this 
ore,  gold  can  be  melted  out  of  it  in  a  camp  fire.  This  dis¬ 
covery  is  2A4  miles  north  of  the  Lone  Star. 

Tnos  County 

CHAAIPION  COPPER  CO.  (Copper  Hill) — .Judgment  has 
been  given  to  plaintiff  for  $12,590  in  case  of  Champion  Copper 
to.  vs.  Champion  Copper  Co.,  different  companies,  in  court  at 
Santa  FA  .An  order  has  been  entered  to  sell  property  of 
company  at  topper  Hill,  including  pipe  line,  administration 
buiming,  homes  for  workmen,  tools  and  equipment.  Richard 
'  111  Boston,  representing  company,  declares  work 

will  be  resumed  shortly  on  extensive  scale. 

XEAV  YORK 
Essex  Cuunty 

McTNTTRE  IRON  CO.  (Port  Henry) — This  company  which 
leases  furnaces  of  Northern  Iron  Co.,  has  been  for  some  time 
experimenting  with  Adirondack  ores  carrving  from  12  to  14% 
titanium  oxide.  Proportion  of  titanlferous  ores  in  burden 
has  been  gradually  increased  from  6A4%  up  to  25%  •  at  last 
accounts  furnace  was  still  using  higher  proportion  and  was 
running  smoothly,  making  a  high-grade  foundrv  iron 

1  (Mineville)-Mills  Nos. 

1  and  2.  the  smaller  and  older  of  four  plants  operated  bv  com¬ 
pany.  together  with  cobbing  plant  adjoining,  were  destroved 
June  li  by  tire  that  started  in  conveyor-belt  passagewav  and 
which  probably  was  caused  by  some  disorder  in  extensive 
electrical  equipment.  Plants  were  of  frame  construction-  loss 
was  fully  covered  by  insurance.  A  new  mill  will  be  built 
following  type  of  mills  Nos.  3  or  4.  fireproof  construction  and 
of  capacity  to  equal  that  of  plants  destroved.  Afeanwhiie  bv 
working  double  shifts  in  No.  3,  no  loss  of  total  milling  ca- 
pacitv  will  be  suffered. 
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JuHephine  County 

WORK  ON  MUNICIPAL  RAILROAD  bein^  built  by  city  of 
Grants  Pass  and  which  will  tap  many  undeveloped  mines,  is 
proprressing’  rapidly.  Money  from  safe  of  bonds  is  available 
now  and  rails  and  equipment  are  being  purchased  and  track 
laying  will  soon  begin.  At  a  meeting  of  public-utility  com¬ 
mission  a  committee  was  appointed  to  buy  or  negotiate  for 
box  and  flat  cars  for  use  on  road.  Railroad  bridges  are  be¬ 
ing  constructed  and  all  other  work  rushed  and  it  is  expected 
to  have  10-mile  stretch  of  road  completed  and  hauling  ore 
and  timber  by  fall. 

ORIOLE  (Galice) — The  10-stamp  mill  recently  built  has 
commenced  operations.  It  is  expected  that  30  tons  of  ore 
will  be  milled  daily.  Ore  from  this  mine  was  shipped  to  Ta¬ 
coma  for  smelting  for  several  years  and  enough  money  real¬ 
ized  in  that  way  to  build  mill. 


SOI  TH  D.VKOT  V 
Lawrence  County 

RATTLESNAKE  .lACK  (Galena) — Trent  cyaniding  ma¬ 
chinery  will  be  used  in  this  new  mill  now  under  construction. 
Following  crushing  to  six-mesh  under  10  stamps,  fine  grind¬ 
ing  will  be  done  in  a  Hardinge  conical  mill  operated  in  closed 
circuit  with  a  Dorr  classifier.  Trent  equipment  will  include 
a  thickener  and  agitator,  each  16x24  ft.,  and  two  replacers, 
14x24  ft.  Zinc-dust  precipitation,  by  Merrill  process,  will  be 
followed,  using  a  200-ton  press. 

MOGUL  (Terry) — After  a  three-months’  run  this  mill  is 
getting  into  good  running  shape,  and  is  particularly  interest¬ 
ing  by  reason  of  inaugurating  for  Black  Hills  a  new  system 
of  cyanidation.  All  ore  is  slimed,  using  a  5xl8-ft.  tube  mill 
operated  in  closed  circuit  with  a  Dorr  duplex  classifier.  A 
No.  5D  Gates  crusher,  14x36-in.  rolls  and  a  6-ft.  Chilean  mill 
prepare  ore  for  tube  mill.  Following  fine  grinding  slime  is 
treated  by  agitation  and  continuous  decantation,  in  first,  a 
35xl0-ft.  tank  equipped  with  Dorr  thickener,  then  through  two 
15  ft.  6  in.  by  16  ft.  Dorr  agitators,  then  through  four  25x10- 
ft.  tanks  equipped  with  Dorr  thickeners.  At  the  third  of 
these  barren  solution  is  added,  and  at  the  fourth,  wash  water, 
and  the  thickened  slime  discharged  from  it  as  final  tailings. 
Only  solution  for  precipitation  overflow's  from  35-ft.  thickener, 
and  is  drawn  through  a  clarifying  filter  before  going  to  zinc 
boxes.  Chilean  mill,  tube  mill,  elevator,  classifier,  thickeners, 
pumps  and  tw'o  10x10  compressors  are  driven  by  a  130-hp. 
De  La  Vergne  oil  engine.  Thickened  slime  is  handled  through¬ 
out  plant,  except  where  it  flows  by  gravity,  by  diaphragm 
pumps.  Capacity  of  plant  is  150  tons  daily. 

TENNESSEE 

Polk  County 

DUCKTOWN  SULPHUR,  IRON  &  COPPER  CO.  (Isa¬ 
bella) — Breaker  house,  bunkers  and  hoists  at  East  Tennessee 
mine  were  burned  June  10.  Engine  of  breaker  house  w'as 
also  badly  damaged,  but  it  can  be  repaired.  Origin  of  fire 
is  at  yet  only  conjecture,  as  it  caught  in  the  breaker  which 
W'as  in  flames  when  discovered.  Timbers  being  long  seasoned 
and  dry,  burned  rapidly  and  soon  fell  to  bunkers,  which 
caught  and  burned,  making  all  efforts  to  combat  the  flames 
futile.  Loss  is  not  covered  by  insurance.  One  great  cause  of 
delay  in  rebuilding  is  that  .-ill  timbers  w'ill  have  to  be  ordered 
saw'ed,  as  there  are  none  in  stock  of  heaviness  and  size  de¬ 
manded.  Tennessee  Copper  Co.  promptly  proffered  the  use 
of  any  material  that  it  might  have  in  stock  in  reerecting  of 
new  plant. 

r  T.%  H 

Juab  County 

TINTIC  f?HIPMENTS  for  week  ended  June  5  amounted  to 
126  cars:  and  those  for  w'eek  ended  June  12.  to  148  cars,  from 
21  shipping  properties.  An  effort  may  be  made  by  companies 
on  east  side  of  camp  to  induce  railroad  to  build  a  spur  four 
miles  long.  This  would  serve  Tintic  Standard,  Grutli,  Noon. 
Eureka  Lily  and  Provo  properties. 

VICTORIA  (Eureka) — This  mine  was  shut  down  for  two 
days,  owing  to  an  accident  to  sheave  w'heel. 

KNIGHT  MILL  (Silver  City) — Mill  is  being  operated  two- 
thirds  of  the  time.  A  run  of  130  hr.  was  made  recently,  after 
which  a  shutdown  was  necessary  to  make  adjustments. 

CHIEF  CONSOLIDATED  (Eureka) — A  right-of-way  has 
been  secured  from  Victoria  across  a  piece  of  ground  needed 
in  construction  of  a  side  track  to  connect  with  Denver  &  Rio 
Grande. 

IRON  BLOSSOM  (Silver  City) — Ore  is  reported  to  have  been 
followred  200  ft.  on  400  level,  and  new  east  vein  has  been  cut 
on  600.  Considerable  development  has  been  done  in  south  end 
of  property. 

Summit  County 

PARK  CITY  SHIPMENTS  for  w'eek  ended  June  5,  were 
2.704.340  lb.  by  Daly-Judge,  Silver  King.  Coalition,  Silver 
King  Consolidated,  and  Daly  West:  for  week  ended  June  12 
shipments  amounted  to  2,674,000  pounds. 

SNAKE  CREEK  TL^NNEL  (Park  City) — Tunnel  is  entering 
mineralized  ground;  first  stringer  of  galena  was  cut  re¬ 
cently. 

SILVER  KING  CONSOLIDATED  (Park  City) — In  accord¬ 
ance  with  decision  to  place  company  on  a  regular  dividend 
paying  basis,  a  quarterlv  payment  of  10c.  per  share  or  $62,000 
will  be  made  Julv  1.  This  will  bring  total  of  dividends  thus 
far  to  $433,000.  Since  opening  of  roads,  700  tons  of  ore  have 
been  shipped.  Connections  are  nearly  completed  between  1550 
and  1700-ft.  levels. 

GRASSELLI  MILL  (Park  City) — Work  of  remodeling  old 
mill  for  a  custom  plant  for  district  is  in  progress.  It  is  ex¬ 
pected  that  changes  will  have  been  completed  by  end  of  July. 
Capacltv  will  be  50  tons  per  day.  Building  has  been  some¬ 
what  enlarged  to  accommodate  crushers,  and  outside  building 
bins  for  ore  fuel,  salt,  etc.,  have  been  completed.  Tanks, 
shafting,  etc.,  are  in  place.,  and  electric  equipment  is  being 
Installed.  Crushers  have  been  shipped. 


CAN.VD.V 
IlrltlNh  Columbia 

CHAHKO  MIKA  CELEBRATION  committee  in  connection 
with  a  carnival  to  be  held  at  Nelson  from  July  13  to  18,  has 
decided  to  offer  $1000  for  a  machine-drilling  contest  in  that 
city,  and  arrangements  have  been  made  for  use  of  a  com¬ 
pressor  and  power  for  this  contest. 

MOTHERLODE  SHEEP  CREEK  MINING  CO. — The  10- 
stamp  Merrill  mill  is  again  in  operation,  after  three  monthf^ 
inactivity.  Work  was  done  at  mine  all  through  winter,  so 
that  there  are  now  6000  tons  of  ore  available  for  crushing. 

GRANBY  CONSOLIDATED  (Phoenix) — Mining  is  to  be  done 
on  a  more  extensive  scale.  Latest  equipment  added  is  a 
Bucyrus  electric  shovel.  Mine  is  to  be  again  worked  to  a 
large  extent  by  glory-hole  process.  New  shovel  can  load  a 
10-ton  car  in  three  minutes,  and  it  is  capable  of  handling 
1500  yd.  of  loose  ground  in  10  hr.  It  has  a  dipper  capacity 
of  2  cu.yd.  and  can  lift  10  or  12  tons.  Machine  weighs  50 
tons. 

Ontario 

McINTYRE  (Schumacher) — Company  will  use  Dorr  con¬ 
tinuous  decantation  cyanide  process. 

THREE  NATIONS  (Porcupine) — Most  of  the  miners  hav« 
been  laid  off  pending  a  mill  test  of  ore. 

VIPOND  (Schumacher) — Mill  construction  is  proceeding 
rapidly;  concrete  work  has  been  completed.  Underground 
work  will  be  recommenced  in  a  few  days.  I’lant  will  be  for 
continuous  decantation. 

BAILEY  (Cobalt) — This  company  is  to  be  liquidated.  A 
meeting  of  creditors  will  be  held  June  30  in  Toronto.  E.  F. 
Benson,  president  of  company  and  majority  stockholders  have 
adv'anced  large  sums  for  development  during  last  three  years. 

DOME  (South  Porcupine) — Statement  for  May  shows  16,180 
tons  milled  and  $62,109  recovered.  Mill  ran  90%  of  time;  80 
stamps  are  now  dropping,  but  as  addition  is  not  fully  com¬ 
pleted,  tonnage  for  June  will  not  show  any  large  increase. 

TECK-HUGHES  (Swastika) — Company  has  laid  off  most 
of  its  miners.  It  is  understood  to  be  short  of  funds.  A  dis¬ 
covery  of  exceedingly  rich  ore,  similar  to  that  on  the  Tougn- 
Oakes,  was  reported  in  vicinity  of  Sesekinlka  Station,  three 
miles  north  of  Swastika. 

CANADIAN  GOLD  FIELDS  (Toronto) — This  company’s  as¬ 
sets  consist  of  stock  in  Consolidated  Mining  &  Smelting  Co. 
It  will  distribute  stock  among  shareholders  on  basis  of  oiit? 
share  of  Consolidated  for  1500  shares  of  Goldfields.  After 
this  distribution,  there  will  be  270  shares  of  Consolidated 
M.  &  S.  stock  left;  this  will  be  sold  for  cash  and  proceeds 
distributed. 

HOLLINGER  (Timmins) — Stock  is  strong,  due  to  rumor 
that  Acme  will  shortly  be  taken  over  as  part  of  Hollinger 
company.  The  28-day  report  ended  May  19,  shows  gross 
profits  of  $123,087.  Total  cost  per  ton  was  reduced  to  $4.22. 
while  grade  was  somewhat  lower  than  $13.10.  Mill  ran  94'r 
of  possible  running  time  and  treated  15.200  tons,  of  which  831 
came  from  Acme.  Extraction  was  95.7%.  Surplus  now 
stands  at  $820,058. 

Yukon  Territory 

YUKON  GOLD  CO. — Report  of  May  15  states:  All  dredges 
in  Klondike  camp  are  under  operation  with  exception  of  No. 
1  at  mouth  of  Bonanza,  which  is  waiting  for  high  water  there 
to  subside,  and  No.  6,  on  Gold  Run.  which  is  not  quite  as¬ 
sembled.  First  boats  to  start  were  Nos.  3  and  8,  May  11.  Nos 

5  and  9  started  May  13,  Nos.  2  and  4  May  14.  No.  1  was  tc> 
be  running  soon  and  No.  6  to  be  ready  June  1.  Hull  of  No. 

6  was  floated  May  1.  It  will  work  on  No.  12  Gold  Run.  a 
famous  old  producer  in  the  days  when  Chute  &  Willis  oper¬ 
ated  the  ground  with  a  large  crew  of  men  working  by  hand 
methods.  Of  company’s  dredges  now  operating,  one  is  on 
Eldorado,  one  on  Bonanza,  one  on  41  Hunker  and  others  on 
Lower  Bonanza.  Hydraulic  plants  are  also  getting  under  way. 
Fox  gulch  giants  began  May  8  and  l.ovett  gulch  started  May 
9.  The  Twelve  Mile  ditch  is  carrying  3500  miner’s  inches  nr 
more  of  water.  Twelve  Mile  power  house  started  up  May  9. 
Power  from  plant  is  not  only  being  transmitted  to  com¬ 
pany’s  dredges  on  this  side  of  divide,  but  also  to  No.  6  on 
Gold  Run.  It  has  its  own  power  line  to  Gold  Run. 

SWEDEN 

UTILIZATION  OF  ALUM  SHALES  will  be  studied  bv  a 
commission  of  three  experts  appointed  last  year  by  Swedish 
government.  Commission  has  obtained  control  of  a  deposit 
of  shale  near  Gossatar,  and  will  carry  on  exhaustive  experi¬ 
ments  in  its  distillation,  to  determine  whether  it  can  be  made 
commercially  profitable. 

RR.\7,IL 

DIAMOND  KING  MINING  CO.  (Diamentlna,  Minas  Geraes) 
— Company  is  reputed  to  have  a  30-year  concession  to  20,000 
acres  of  land.  At  present  drill  tests  are  being  made  on  river 
concessions.  Preliminary  tests  taken  recently  on  20  acres  of 
river  concessions  show  65c.  gold. 

COSTA  RIC.% 

ABANGAREZ  GOLDFIELDS  (17  Battery  Place.  New  York) 
— Workmen  seized  properties  recently  and  operated  them  for 
their  own  account.  A  shutdown  was  ordered  a  few  days  ago 
because  gold  was  being  stolen  by  miners.  It  was  decided  to 
stop  work  until  a  better  system  of  checking  output  could  be 
devised:  600  workmen  were  thrown  out  of  employment  un¬ 
expectedly  and  many  of  them  faced  starvation.  As  there  Is 
no  other  industry  near  mines  which  could  absorb  men  out  of 
work  they  decided  to  continue  working  mines,  declaring  that 
properties  belonged  to  them  as  natives  of  country  rather  than 
to  foreigners  who  refused  to  work  them.  Local  authorities  in 
district  acknowledged  that  they  were  unable  to  cope  with 
situation  and  president  ordered  a  company  of  regulars  to 
entrain. 

TRANSVAAL 

MESSINA-TRANSVAAL  DEVELOPMENT  CO. _ It  is  an¬ 

nounced  that  company  has  been  seriously  affected  bv  suspen¬ 
sion  of  Canadian  Agency  and  of  Chaplin,  Milne,  Grenfell  &  Co. 
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me:tai^  markets 

XKW  \'«»RK — June  34 

The  metal  markets  are  still  inclined  to  be  slow  and  in¬ 
active.  Trices  show  only  small  changes,  but  are  not  ad¬ 
vancing. 

Copper,  Tin,  Lead  and  Zinc 

<'o|i|ier — Right  from  the  beginning  of  the  week  electrolytic 
copper  was  offered  from  all  quarters  at  13  %c.,  delivered,  usual 
terms,  and  some  small  sales  were  made  at  that  price,  both  for 
domestic  and  foreign  delivery.  The  orders  taken,  however, 
are  far  less  than  the  current  production,  with  the  natural 
result  that  stocks  are  increasing.  The  statistical  position  is 
not  yet  materially  impaired,  and  if  a  carrying  of  the  stocks 
pro  rata  could  be  arranged,  the  market  would  be  stiffer;  but 
that  is  against  the  law,  and  agencies  that  are  taking  in  cop¬ 
per  and  producers  that  are  turning  it  out  need  to  sell  it,  with 
the  result  that  whenever  the  big  interests  reduce  their  asking 
price,  somebody  else  immediately  shades  it.  On  June  22-23, 
sales  were  made  on  the  basis  of  about  13.55c.,  net  cash.  New 
York.  On  June  24,  certain  of  the  larger  interests  were  re¬ 
ported  to  be  offering  openly  at  13.67c.,  delivered  in  Europe, 
while  from  other  quarters  the  metal  was  quite  freely  offered 
at  13 %c.,  delivered,  usual  terms. 

The  average  of  electrolytic  copper  quotations  for  the  last 
week  is  13.567  cents. 

Lake  copper  has  been  offered  during  the  last  week  on  the 
basis  of  13.90c.,  New  York,  even  in  carload  lots,  without  find¬ 
ing  buyers. 

The  London  market  for  standard  copper  has  been  quiet 
and  weakish,  spot  on  Thursday,  June  18  being  quoted  £61  11s. 
3d.,  and  three  months  £62  3s.  9d.  The  market  closes  at  £60  18s. 
9d.  for  spot  and  £61  11s.  3d.  for  three  months. 

Base  price  of  copper  sheets  is  now  19c.  per  lb.  for  hot 
rolled  and  20c.  for  cold  rolled.  The  usual  extras  are  charged 
and  higher  prices  for  small  quantities.  Copper  wire  is  14%  @ 
15 %c.  per  lb.,  carload  lots  at  mill. 

Copper  exports  from  New  York  for  the  week  were  10,033 
long  tons.  Our  special  correspondent  reports  exports  from 
Baltimore  for  the  week  at  5086  tons. 

Tin — The  market,  while  extremely  dull,  has  displayed 
hardening  tendencies.  The  Far  East  has  been  a  reluctant 
seller  and  thereby  Infiuenced  the  bears  in  the  London  market 
to  such  an  extent  that  there  operations  have  been  suspended 
for  the  time  being.  Consumers  in  this  country  did  not  show 
much  Interest  in  futures  and  confined  their  purchases  to  spot 
material,  which  has  become  rather  scarce  and  for  which  a 
premium  was  asked.  The  market  closed  somewhat  easier  at 
£139  2s.  6d.  for  spot  and  £140  17s.  6d.  for  three  months,  and 
about  30%c.  for  June-July’  tin  here. 

licad — The  card  price  of  the  largest  Interest  for  desilvered 
lead  remains  at  3.82 %c.,  St.  Louis,  but  the  larger  part  of  the 
outside  lead  sold  during  the  last  week  appears  to  have  been 
at  about  3.80c.  During  the  last  day  or  two,  some  carload  lots 
have  gone  at  3.77%c.,  St.  Louis.  Without  taking  these  into 
account  in  quoting  the  market  they  may,  perhaps,  reflect  a 
slightly  weaker  tendency. 

The  London  market  is  quiet,  Spanish  lead  being  quoted 
£19  7s.  6d.  and  English  lead  2s.  6d.  higher. 

Exports  from  Baltimore  for  the  week  included  448.373  lb. 
lea«l  to  Hamburg,  Germany. 

Spelter — Business  in  this  metal  has  been  stagnant.  Some 
Interests  reported  offering  to  sell  at  4.90c.,  and  unable  to 
consummate  business,  which  is  natural  enough  inasmuch  as 
there  had  been  free  offers  from  other  quarters  at  4.85c.  The 
largest  consumer  is  reported  to  be  talking  about  4.75c.,  as  if 
it  might  possibly  be  an  interesting  price.  Tt  is  not  difficult 
to  explain  the  situation  in  the  spelter  market.  Demand  is 
light,  production  is  large,  and  stocks  on  hand  are  large  and 
increasing.  Four  of  the  iargest  smelting  interests  today  gave 
us  their  guesses  of  the  present  stock.  One  guessed  60,000 
tons;  another,  45,000;  another,  40,000;  and  the  fourth,  50,000. 
Our  own  guess  is  about  60,000.  At  the  beginning  of  1914,  the 
stock  was  about  40,000.  While  none  of  the  larger  producing 
Interests  evinces  any  disposition  to  siash  prices,  nevertheless. 


nobody  would  hesitate  about  shading  a  few  points  to  book  an 
order  of  consequence.  The  unsold  stock  in  Europe  is  also  very 
large,  but  since  the  beginning  of  May,  when  it  was  understood 
to  be  upward  of  80,000  long  tons,  it  probably  has  been  dimin¬ 
ishing  in  view  of  the  curtailment  inaugurated  by  the  terms 
of  the  convention. 

The  London  market  is  quiet,  good  ordinaries  being  quoted 
£21  5s.  and  specials  £22  per  ton. 

According  to  telegraphic  dispatches  from  Butte,  the  new 
mill  of  the  Timber  Butte  Milling  Co.  has  been  put  in  operation 
without  a  hitch  and  is  already  turning  out  a  good  quality  of 
blende  concentrate. 

Base  price  of  zinc  sheets  is  now  $7  per  100  lb.,  f.o.b.  Peru, 
Ill.,  less  8%  discount,  with  the  usual  extras. 


DAILY  PRICES  OF  METALS 
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The  quotations  herein  given  are  our  appraisal  of  the  markets  for  eopper,  lead 
spelter  and  tin  based  on  wholesale  contracts;  and  represent,  to  the  best  of  our 
judgment,  the  prevailing  values  of  the  metals  specified  as  indicated  by  sales  by 
producers  and  agencies,  reduced  to  basis  of  New  York,  cash,  except  where  St. 
Ixtuis  is  given  as  the  ba.sing  point.  Pt.  Louis  and  New  York  are  normally  quoted 
0. 1.50.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars. 
Electrolytic  copper  is  commonly  sold  at  prices  including  delivery  to  the  consumer. 
To  reduce  to  New  York  basis  we  deduct  an  average  of  0. 15c.  representing  delivery 
charges.  The  price  of  electrolytic  cathodes  is  usually  0.05  to  0. 10c.  below  that 
of  electrolytic:  of  ca-sting  eopper  0.  15  to  0.  25c.  below.  Quotations  for  lead  rep¬ 
resent  wholesale  transactions  in  the  own  market  for  good  ordinary  brants. 
Quotations  for  spelter  are  for  ordinary  Western  brands.  Silver  quotations  are 
in  cents  per  troy  ounce  of  fine  silver. 

Some  current  freight  rates  on  metals  TOr  100  lb.,  are:  St.  Louis-New  York, 
15Jc.;  St.  Louis-Chicago,  fic. ;  St.  l.ouis-Pittsburgh,  12}e.;  New.  York-Bremen  or 
Rotterdam,  15c.;  New  York-Havre,  IfifSi  17 Jc.;  New  York-London,  16c.;  New 
York-Hamburg,  ISe.;  New  York-Triests,  22e. 


I.ONDON 


Copper 

Tin 

I.e.ad  j 

1  Zinc 

Spot  1 

Cts.  1 

June 

Sil¬ 

ver 

£  per 
Ton 

Cts. 

Tb^ 

3  Mos. 

Best 

Sel’td 

Spot 

3  Mos. 

£  per 
Ton 

K 

£  per 
Ton 

Cts. 

fi: 

18 

25} 

61 A 

13  38 

62  A 

66} 

138 

139} 

19} 

4  24 

21} 

4  62 

19 

20 

25  H 

25  H 

26 

61} 

13  33 

62 

66 

137} 

139} 

! 

19} 

4.24 

21} 

4  62 

22 

61 

13  25 

61} 

65} 

138} 

j  140} 

19} 

4.21 

21} 

4  64 

23 

25  H 

61 

13  25 

,  61 A 

65} 

139} 

141} 

19} 

4  21 

21} 

4  62 

24 

25} 

60H 

13  24 

1 

j  61 A 

65} 

139} 

1  140} 

19} 

4  21 

1 

4.62 

The  above  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  in  pounds  sterling  j^r  ton  of  2240  lb.,  except  silver  which  is  in 
pence  per  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  are  foi 
standard  copper,  spot  and  three  months,  and  for  best  selected,  price  for  the  latte 
being  subject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  London 
prices,  in  pounds  sterling  per  2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given:  £10  =>2.17ic.;  £15  •  3.26ic. 
—  £25  =  5.44c.:  £70  —  15.22c.  Variations,  £1  ••  0.21}c. 
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Other  Metals 

Aluminum — The  market  has  been  quiet  and  sales  have 
be?n  on  rather  a  small  scale.  The  market  Is  unchanged  at 
17/6®  18c.  per  lb.  for  No.  1  ingots.  New  York. 

Antimony — Business  is  quiet  and  buying  on  a  moderate 
scale.  Ordinary  brands — Chinese,  Hungarian,  etc.,  are  slight¬ 
ly  easier,  at  5.65®  5.90c.  per  lb.  Cookson’s  is  quoted  at  7.15® 
7  35c.  per  lb.;  for  other  special  brands  6.90® 7c.  is  asked. 

Quicksilver — Business  is  better  and  the  market  is  firmer, 
though  there  has  been  no  actual  change  in  prices.  New  York 
quotation  is  $37,50@38.50  per  flask  of  75  lb.;  with  54®55c.  per 
lb.  quoted  for  jobbing  lots.  San  Francisco,  $37  per  flask,  with 
about  $2  less  quoted  for  export  business.  London,  £7  per 
flask,  with  £6  17s.  6d.  quoted  from  second  hands. 

Nickel — Quotations  for  ordinary  forms — shot,  blocks,  or 
plaquettes — are  40®  45c.  per  lb.,  according  to  sizo  of  order 
and  quality.  Electrolytic  nickel  is  5c.  per  lb.  higher. 

3Iinor  Metals — Quotations  for  Bismuth  are  $1.80  per  lb. 
for  imported,  $1.72  for  metal  from  native  ores — Cadmium, 
750  marks  per  100  kg. — 81c.  per  lb. — at  works  in  Germany — 
Magnesium,  $1.50  per  lb..  New  York — Selenium,  $3®3.25  per  lb. 
for  lots  of  100  lb.  or  over,  and  $5  per  lb.  for  small  quantities. 

Exports  from  Baltimore  for  the  week  included  2220  lb. 
selenium  to  Hamburg. 

Gold,  Silver  cind  Platinum 

Gold — No  premiums  were  paid  this  week  on  the  open  mar¬ 
ket  in  London,  the  price  remaining  77s.  9d.  per  oz.  for  bars. 
The  outward  movement  from  New  York  to  Paris  continues, 
$10,500,000  having  been  taken  for  export  this  week,  in  addi¬ 
tion  to  all  that  was  sent  last  week. 

Export  demands  have  made  necessary  the  transfer  of  $43,- 
000,000  in  gold  to  New  York  within  a  week.  One  shipment 
consisted  of  $25,000,000  gold  bars  from  the  Denver  Mint. 

Platinum — The  market  here  remains  rather  quiet  but 
steady  and  unchanged.  Dealers  ask  $43® 44  per  oz.  for  re¬ 
fined  platinum,  and  $46  @51  per  oz.,  according  to  quality,  for 
hard  metal. 

Our  Russian  correspondent  writes  under  date  of  June  10 
that  the  market  is  strong  and  prices  unchanged.  The  demand 
for  small  lots  is  good.  Quotations  are  9.65  rubles  per 
zolotnik  at  Ekaterinburg,  for  crude  metal,  83%  platinum;  at 
St.  Petersburg,  37,100@37,200  rubles  per  pood  for  the  same 
grade,  equal  to  $36.28  and  $36.41  per  oz.,  respectively.  The 
new  regulations  announced  for  the  platinum  industry  have 
so  far  had  no  influence  on  the  trade. 

Iridium — Demand  continues  good  and  the  price  holds  at 
$76® 79  per  oz..  New  York. 

Silver — The  market  ruled  dull  and  lower  the  first  part  of 
the  week  on  China  selling  touching  25}id.,  but  reacted  on 
buying  by  the  Indian  Bazaars  and  rose  to  26d.  Market  closes 
dull  and  quiet  at  25 %d.,  with  tendency  uncertain. 

Shipments  of  silver  from  London  to  the  East,  Jan.  1  to 
June  11,  as  reported  by  Messrs.  Pixley  &  Abell; 

1913  1914  Changes 


India .  £3,423,000  £3,-528,000  I.  £105,000 

China .  309,500  40,000  D.  269,500 

Tot.il  .  £3,732,500  £.3,568,000  D.  £164,500 


Net  imports  of  gold  into  India  are  reported  at  £1,231,000 
in  May. 

Movement  of  Gold  and  Stiver  in  the  United  States,  five 
months  ended  May  31,  as  reported  by  the  Bureau  of  Statistics, 
Department  of  Commerce; 

- - Gold -  - - Silver - - 

1913  1914  1913  1914 


Exports .  $63,165,292  $3.5,868,171  $28,-590,221  $20,870,383 

Imports .  24,522,621  26,926,310  15,766,509  10,768,159 

Excess .  $38,642,671  $8,941,861  $12,823,712  $10,102,224 


Merchandise  exports  for  the  five  months  this  year  were 
valued  at  $889,688,755;  imports  at  $822,876,165;  excess  of  ex¬ 
ports,  $66,812,590.  Adding  excess  of  exports  of  gold  and  sil¬ 
ver  gives  $85,856,675  in  the  total  export  balance.  This  state¬ 
ment  does  not  Include  the  heavy  gold  exports  in  June. 

Zinc  and  Lead  Ore  Markets 

JOPLIN,  MO.,  June  20 

Blende  sold  as  high  as  $44,  the  assay  base  being  $39®41 
per  ton  of  60%  zinc.  The  metal  base  range  was  $38.50 @39.50. 
Calamine  sold  strong  at  $22 @23  per  ton  of  40%  zinc.  The 
average  of  all  grades  of  zinc  is  $39.38  per  ton.  Lead  sold  at 
$47.50  on  a  base  price  of  $46  per  ton  of  80%  emtal  content, 
and  the  average  of  all  grades  is  $46.36  per  ton. 


Upward  of  1000  men  have  left  the  mining  district  to  fol- 
low  the  harvests  in  Western  Kansas,  Nebraska  and  on  up  into 
Dakota,  and  there  is  hardly  a  mine  in  the  district  that  is 
not  short  of  laborers;  some  have  only  half  the  shovelers 
needed.  This  will  cause  a  decrease  in  output.  It  is  estimated 
tonight  that  this  week’s  output  was  not  over  5000  tons  and 
that  next  week  will  show  not  to  exceed  4700  tons,  or  25% 
decrease. 

SHIP.MENTS  WEEK  ENDED  JUNE  29 

Blende  Calamine  Lead  Values 
Totals  this  week  .  .  10,107,180  60.5,020  1,474,610  $245,080 

Totals  this  year  ...  259,744,000  17,647,460  44,907,400  $6,367,465 

Blende  value,  the  week,  $203,770;  25  weeks,  $5,085,960. 

Calamine  value,  the  week,  7240;  25  weeks,  $201,235. 

Lead  value,  the  week,  $34,070;  25  weeks,  $1,080,275. 

. . . . . 

I  I 

1  IRON  TRADE  REVIEW  [ 

. . KIIIIIIIIIIII . . . . 

NEW  YORK — June  24 

Orders  in  the  iron  trade  are  coming  in  a  little  more  freely, 
and  the  general  feeling  seems  to  be  improving,  with  a  more 
hopeful  outlook  for  the  near  future. 

The  general  opinion  is  that  June  orders  will  be  fully  up 
to  deliveries,  if  they  do  not  exceed  them.  The  general  dis¬ 
position  among  buyers  is  not  to  contract  for  material  far 
ahead,  but  they  are  taking  larger  quantities  for  early  de¬ 
livery.  Prices  remain  low,  and  mills  are  not  anxious  to  take 
orders  too  far  ahead  at  the  present  level. 

The  St.  Louis  &  San  Francisco  has  ordered  32,000  tons  of 
rails,  which  are  to  be  rolled  at  Ensley,  Ala.;  several  smaller 
orders  for  rails  are  reported,  and  export  orders  for  25,000 
tons  are  under  negotiation.  Structural  steel  is  more  active 
than  it  has  been,  with  many  small  orders. 

Pig  iron  is  a  little  more  active  and  there  is  a  fair  demand 
for  both  basic  and  foundry  pig.  Pipe  makers  are  busy  and 
have  taken  some  good  lots  of  Southern  iron. 

PITTSniTHiH — .lune  2:3 

The  improvement  over  May  in  the  rate  of  buying  of  steel 
products  observed  earlier  in  the  month  is  still  in  evidence. 
Bookings  of  bars,  plates,  shapes,  tubular  goods  and  sheets 
show  average  increases  of  40  to  50%  in  this  month  up  to 
date  compared  with  the  corresponding  period  in  May,  which 
was  the  worst  i  ionth  of  the  year.  The  bookings  referred  to 
are  all  in  concrete  orders,  with  specifications  furnished. 
Apart  from  such  bookings  there  is  more  contracting  for  for¬ 
ward  delivery.  There  is  not  a  great  deal  of  such  business  a.4 
yet,  however,  since  buyers  wish  to  be  given  protection  at 
the  current  low  prices  made  on  prompt  material,  while  the 
mills  demand  advances  of  $1  to  $2  a  ton  for  third  quarter,  and 
still  greater  advances  for  fourth  quarter. 

The  steel  trade  has  not  been  thrown  into  any  optimistic 
mood  by  the  improvement  in  actual  business.  It  is  to  be  ob¬ 
served  that  a  movement  like  this,  coming  after  a  period  of 
extremely  light  buying  and  when  all  stocks  are  at  the  lowest 
possible  ebb,  could  run  out  overnight.  On  the  other  hand, 
the  soundest  and  most  important  movement  toward  improve¬ 
ment  could  hardly  show  a  beginning  different  from  what  has 
occurred  in  the  past  few  weeks. 

Steel  prices  are  stationary  and  it  is  generally  admitted 
had  gotten  about  as  low  as  they  could  get.  The  issue  be¬ 
tween  buyer  and  seller  now  is  not  as  to  prompt  prices,  but  as 
to  how  near  the  prompt  prices  business  for  forward  delivery 
can  be  done. 

The  steel  mills  are  operating  on  an  average  at  fully  60% 
of  capacity  and  on  the  whole  are  probably  doing  slightly 
better  than  in  May.  The  heavier  buying  of  late  does  not  re¬ 
quire  much  if  any  Increase  in  output  as  deliveries  are  strung 
into  July.  It  is  now  established  that  the  mills  will  run  bet¬ 
ter  in  July  than  was  expected  30  days  ago. 

Plates,  shapes  and  bars  are  1.10c.  for  prompt  shipment  on 
desirable  orders;  black  sheets  are  1.80c.  and  galvanized  sheets 
2.75c.  For  delivery  over  third  quarter  quotations  are  $1 
higher  on  plates,  shapes  and  bars,  while  sheets  are  $1  to  $2 
higher. 

Pig  Iron — The  market  is  far  from  active,  but  it  is  not  as 
dead  as  it  was  in  April.  With  nearly  all  buyers  uncovered 
for  third  quarter,  except  for  such  tonnages  as  they  carry  over 
from  second  quarter,  however,  the  market  should  now  be 
much  more  active.  Prices  are  resisting  decline  very  well  and 
have  been  practically  stationary  for  several  weeks.  We 
quote:  Bessemer,  $14;  basic,  $13;  No.  2  foundry,  $13;  forge, 
$12.50;  malleable,  $13,  at  Valley  furnaces,  90c.  higher  de¬ 
livered  Pittsburgh. 
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Kerroinanjsnnese — The  market  remains  very  quiet,  but 
steady  at  the  regular  figure  of  $38,  Baltimore,  with  $2.16 
freight  to  Pittsburgh. 

— There  is  no  activity  yet  in  contracts  for  third 
quarter.  The  Carnegie  Steel  Co.  has  a  number  of  sheet  bar 
contracts  on  which  it  will  submit  a  price  on  June  25,  for 
acceptance  or  rejection  as  to  July  or  third-quarter  shipments, 
and  the  announcement  of  this  price  may  throw  some  light  on 
the  situation.  Meanwhile  the  market  is  quotable  nominally 
at  $19.50  for  billets  and  $20.50  for  sheet  bars.  Rods  are 
quiet  at  about  $26,  Pittsburgh. 


Nitrate  of  Soda — Some  business  is  doing  and  sales  are 
fair  for  the  season.  Prices  have  softened  a  little.  Spot 
nitrate  is  quoted  at  2.12V^c.  per  lb.,  while  2.10c.  is  asked  for 
futures. 


Sulphur — Statistics  of  the  Sicilian  sulphur  trade,  as  re¬ 
ported  by  the  Consorzlo  Obbligato  in  metric  tons  are  as  fol¬ 


lows  for  three  years  past: 


1911  1912  1913 


Production  .  376,171  357,547 

Exports  to  all  countries .  455,826  447,242 

Stocks,  Dec.  31  .  551,422  450,917 


345,548 

412,717 

376,365 


Exports  to  the  United  States  in  1913  were  only  1028  tons. 


IKON  OKK 

The  flist  considerable  sale  of  Lake  ore  to  an  Eastern  fur¬ 
nace  this  season  has  been  closed.  The  Alan  Wood  Iron  & 
Steel  Co.  has  bought  a  round  lot  for  its  furnaces  at  Swede- 
land,  Penn.  Presumably  this  buying  is  to  make  up  for  the 
deficit  in  the  Venezuelan  ore  for  which  the  company  had 
contracted. 

IniportH  of  Iron  tire  in  tfreat  Britain  five  months  ended 
May  31  were  3,226,948  tons  in  1913,  and  2,441,975  in  1914;  a 
decrease  of  784,973  tons.  inii)oi-ts  of  manganese  ore  were 
298,455  tons  in  1913,  and  205,217  in  1914;  a  decrease  of  93,238 
tons. 

POKE 

Coke  production  in  the  Connellsville  region  for  the  week 
is  reported  by  the  “Courier”  at  259,615  short  tons;  shipments, 
253,352  tons.  Production  in  the  Greensburg  and  Upper  Con¬ 
nellsville  districts  was  33,392  tons. 

('oiineilMvllIe  Coke — A  very  Interesting  development  is 
that  one  of  the  leading  lu'oducers  has  closed  two  furnace 
coke  contracts  totalling  18,000  tons  a  month  over  the  second 
half  of  the  year  ac  $2  at  ovens,  this  being  the  maximum 
l)rice  lately  asked.  One  of  the  buyers  is  in  the  West,  the 
other  being  in  the  East.  The  lattei-  has  taken  a  smaller 
block  of  Greensburg  district  coke,  which  it  gets  at  20c.  less  at 
ovens,  and  upon  which  the  freight  is  20c.  less  than  the  Con¬ 
nellsville  rate,  so  that  its  average  cost  of  coke  will  be 
equivalent  to  a  little  above  $1.85  at  Connellsville  ovens. 
There  is  coke  offered  on  contract  at  less  than  $2,  but  little  if 
any  of  it  is  high  grade.  Good  coke  is  offered  at  much  less 
for  prompt  shipment,  down  to  $1.75,  while  $1.80(fi)1.85  might 
be  done  for  July.  Foundry  coke  is  moving  slowly,  consider¬ 
ing  that  so  many  contracts  expire  this  month.  The  regular 
price  is  $2.50,  but  this  figure  is  sometimes  shaded  slightly  on 
good  brands,  and  (luite  considerably  on  indifferent  brands. 

Coal  anil  Coke  Tonnage  I’ennsyl vanin  K.K.  lines  east  of 
Pittsburgh  and  Erie  five  months  ended  May  31,  in  short  tons: 

1913  1914  Clmnges 


Anthmcite .  4,(V41,994  4,799,030  I.  157,030 

Rituminous .  20,092,450  19,657,638  D.  434,812 

Coke .  6,225,387  4,434,422  D.1,790,965 


Total .  30,959,831  28,891,090  0.2,068,741 


The  total  decrease  this  year  was  6.795;.  The  loss  was 
chiefly  in  the  tonnage  of  coke. 

SAlliT  STE.  .MARIE  C.AN.Al. 

Total  freight  passing  through  the  Sault  Ste.  Marie  canals 
for  the  season  to  June  1  was:  East  bound,  5,505,160;  west 
bound,  2,757,476;  total,  8,262,636  short  tons,  a  decrease  of 
5,019,114  tons  from  last  year.  The  number  of  vessel  passages 
was  2990,  showing  an  average  cargo  of  2763  tons.  The  min¬ 
eral  freights  Included  in  the  totals  were,  in  short  tons,  ex¬ 
cept  salt,  which  is  in  barrels: 

1913  1914  Changes 


Coal .  3,516,948  2,479,9,39  D.  1,037,(X)9 

Iron  ore .  7,308,.544  3,765,007  D.  3,.542,937 

Pig  and  refd.  iron .  89, .548  71,0.54  D.  18,494 

Copp«‘r .  18,910  9,169  D.  9,741 

Salt,  hbl .  181,095  266,133  I.  8.5,038 


. . . . HIM . . . Mini . . . . . Ml . . . . 

CHEMICALS 

NEW  A  ORK — June  S4 

The  general  market  continues  rather  slow  and  inactive, 
')ut  is  inclined  to  be  firm  in  prices  as  a  rule. 

.Araenic — The  market  continues  rather  slow,  with  a  light 
demand  only.  The  prices  are  unchanged,  however.  Quota¬ 
tions  are  $3  per  100  lb.  for  both  spot  and  futures. 

Copper  Sulphiite — There  Is  a  f.air  business  doing  in  this 
article  at  unchanged  prices.  Quotations  are  $4.65  per  100  lb. 
for  carload  lots  and  $4.90  per  100  lb.  for  smaller  parcels. 


OTHER  ORES 

Manganeae  Ore  quotations  in  England  are:  Indian  or  Bra¬ 
zilian,  50%,  18%@19c.  per  unit;  48%,  18  (S)  18%c.:  45%,  17%@ 
18c.  Russian,  50%,  17@17%c.;  48%,  16%@17c.  per  unit,  c.i.f. 
United  Kingdom  port. 


COPPER  SMEI.TEU’S  llEPOilTS 

Tliix  tai)l<‘  N  compiled  from  reports  received  from  tlie  respective  compiiiiics 
cxcc-pt  ill  tlie  few  cases  noted  (by  asterisk)  as  estimated,  together  with  the  re¬ 
ports  of  tlie  U.  S.  Dept  of  Commerce  as  to  imported  material,  and  in  the  main 
represents  the  crude  cooper  content  of  blister  copper,  in  pounds.  In  those  cases 
where  tlie  copper  conte.  ts  of  ore  and  matte  are  reported,  tlie  copper  yield  then 
i.s  reckoned  at  97%.  In  cornpiitiiig  the  total  American  supply  duplications  are 
excluded. 


January 

February 

March 

April 

May 

Ala.ska  shiiinients 

2,701,2.58 

1,803..579 

2,069,900 

1.279.537 

585,387 

Anaconda . 

24,40().(X)0 

21, .300,000 

23,800,(88) 

22,900.000 

23,.5(8),(88) 

Arizona,  I.td . 

3,474,000 

3,062,000 

3,280,(88) 

.3,.570,000 

3,092,000 

f.'opiier  Queen  . . . 

8.796,3.58 

6,987,366 

7,6.37,042 

7.502,723 

8,388,203 

Calumet  &  Ariz... 

.5.975,000 

6..596,850 

5,875,(88) 

5  450,0(8) 

5,495,0(8) 

Chino . 

6,488,220 

6,642,426 

.5,399,814 

5,920,591 

Detroit . 

1.. 590,681 

1.814,214 

1,973,725 

1,790,926 

2,105,034 

Ea.st  Riitte . 

1,2.56,000 

1,19.3,900 

1,546,180 

1,178,(88) 

1,179,902 

Giroux . 

148,411 

90,017 

287,980 

45,948 

429,5.53 

Mason  Valiev.. . . 

914.(KK) 

1,2.54,000 

1,250,000 

862,000 

916,000 

Mammutli . 

1,62.5,(MKI 

l.iOO.OfX) 

1,800,(88) 

1,8.50,(88) 

1,750,(88) 

Nevada  Con . 

5,791,122 

4, .588.24.3 

5,218,257 

4,8.80,043 

4,959,.589 

Ohio . 

700,728 

.582,0(X) 

.597..520 

610.518 

t  )ld  Dominion. .  . . 

2.797,(M« 

3,060,0(8) 

2,997,0(8) 

2,779,(88) 

3,302,000 

Ray . 

5,  ().5.(HX) 

6.432.0(8) 

6,036,908 

6,089,362 

6,495,719 

.Shannon . 

937,432 

903.701 

1.082,(88) 

1.012,(88) 

1,056.0(8) 

South  L'tali . 

275,.569 

333.874 

40<i,381 

247,641 

.5.5.394 

■J'eunessee . 

1,474,890 

1,2.32,812 

1,262,184 

1,370,8(8) 

1,336,9.50 

Ij  nited  Verde* . . . 

3.(KX),(KX) 

2,700.000 

3,100,0(8) 

3.0(8),000 

U  tall  CopiKT  Co. . 

10.329..5(i4 

9,107,111 

12..32.3.4n.3 

12,7.39,757 

3,208,483 

1  -ake  SuiKirior*  . . 

7,400.000 

8.5(81.(88) 

11,000,(88) 

1,3,(88),(88) 

Non-rep.  mines*. 

S.200.(MK) 

7  CiOO.fKX) 

8,200,(88) 

8.(881.0(8) 

Scrap,  etc . 

2,500,0(X) 

2,500,000 

2,500,(88) 

2,500,000 

Total  prod . 

106,600,238 

9().790,213 

107.036,007 

108,.5.>t,846 

Imp.,  bars,  etc. . . 

24,504,249 

19.918.448 

22,670.(8)5 

17,043,191 

Total  blister. .  . 

131,104.482 

116,708.601 

129,713.272 

125,598.035 

Imp.  ore  <&  matte. 

10,.S93.969 

9,713,164 

7,029,040 

10,400,122 

Total  Amer _ 

141,998,908  126.421.82.5 

130,742,918 

135,998,1.57 

Mianiit . 

3,258.9.50 

,3.316.482 

3,301,100 

3,1.30,772 

3,347,000 

Sliattuck-Arizona 

1 ,276,(i36 

1,134.480 

1,136,458 

1,386,594 

1,353,043 

Rrit.  Col.  Cos.: 

Rritish  (^ol.  Cop.. 

607,930 

Granby . 

1.793.840 

1,601,212 

1,775,8:52 

1,692,102 

Mexican  Cos.: 

Moleot . 

2,369,920 

1,984,080 

2..5.3.5,68() 

2,204,720 

2,213,120 

Cananea . 

3,4()0,000 

2,688,):(8) 

4,260,(88) 

2,032,(88) 

2,222,(88) 

Moctezuma . 

3,024,550 

2,042,543 

2,882,8.84 

2,054,920 

2,834,616 

Other  Foreign: 

Rraden,  Chile.. . . 

2,430.000 

2,362,000 

1,810,000 

2,720,(88) 

2,480,000 

('ape  Cop.,  S.  .Af. 

519.080 

4.59,2(8) 

660,800 

468.1(i0 

Kyshtim,  Russia. 

1,559,040 

1,534,400 

Spassky,  Russia.. 

902,720 

902,720 

896,000 

904,960 

Exports  from 

(Jhile . 

5.488.000 

0,720,(88) 

6,944.000 

9,072.000 

7,616,0(8) 

Australia . 

5,712.000 

7.952,(88) 

8,170,000 

7,108,(88) 

8,400,(88) 

Arrivals-Euroiiet 

8,599.300 

18.354,500 

17,.572,800 

17.299,520 

13,558,720 

t  Boleo  copper  does  not  come  to  .American  refiners.  Miami  copper  goes  to 
Ciiiianea  for  treatment,  and  reappears  in  imports  of  blister. 

t  Does  not  include  the  arrivals  from  the  I'nited  States,  Australia  or  Chile. 


COPPER  STATISTICS 


United  States 

Visible  Stocks. 

Mouth 

I'.S.Refin’y 

Production 

Deliveries, 

Domestic 

Deliveries, 
for  Export 

United 

States 

Europe* 

Total 

Year, 

1912 

VI.  '13. 

VII. ... 

VIII. .. 

IX. ... 

X . 

XI. ... 
.XII.... 

Yr., ’13 

I.  1914. 

If . 

III.... 

IV  . 

V  . 

VI  . 

1,581,920,2.87 

819,005,948 

746..396,4.52 

121  ,.860.8.53 
138,074,602 
131,632,362 
131,401,229 
139,070,481 
134,087,708 
138,990,421 

68.362.. 571 
.58,904,192 
73,649,801 
66,836.897 
68,173,720 
48,6.56,8.58 

21.9.38.. 570 

08,(817,901 

7.8,480,071 

73,263,469 

73,08.5,275 

68,123,473 

70,007,.803 

73..542.413 

67,474,225 

.52,814,606 

.53,.594,94.5 

38.314,0.87 

29.793,094 

32,.560,3S2 

47,929,429 

77,2.8.5,200;!  44,709,425 
77,904 ,000 1 24,808,006 
66,420,480 120,01.5,3.85 
63,716,800  102,030,.837 
53,625,600  83,418,692 
48,7.87,200  .81,.8.5.8,.582 
46,.592,0(8)  94,.521,429 

1 ,622,450,829  767.261 ,700 

809.062.784 

131,770.2741  47,956,9.55 
122,561.007^  47.586.6.57 
145,651,982  69,852,349 
151,.500..53ll  63.427,633 
142,308,287  55,592,170 

.87.9.5.5..501 

83.899,183 

89,.562.166 

82,31.5,216 

72,710,477 

91,438.867 

87.290.6.85 

78.371,8.52 

64,609,319 

70,337,001 

.84..842.6-11 

.53,916.800145.3.55.667 
.50. 10S..800  1 37.40.5.485 
47..876.000 12.5,747.852 
46.4.8.5.200 1 1 1  044.519 
.52..871.2(8)  122.70.8.201 
61.002.40014.5,40.5.041 

Note — Visible  supplies  in  Europe  do  not  include  copper  afloat. 
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Dellnq.l  Sale  |  Amt. 


Argenta.  Ida . June 

BulTalu,  Mont .  • .  May 

Cedar  Talisman,  Utah . June 

Central  Eureka,  Calif . June  : 

Cons.  St.  Gothard,  Calif . June 

Cons.  Virginia,  Nev . June 

Dry  ('anon,  Utah . June 

Emerald,  Utah . June 

Gould  *  Curry,  Xev . June  : 

Great  Eastern,  Ida . June 

Great  Falls,  Mont . June 

Hamburg-Amerlcan,  Ida . June 

Hypotheek,  Ida . June 

Idaho-Los  Angeles,  Ida . June 

Indian  Pete,  Utah . June  I 

Laclede,  Ida . June  ; 

Manhattan  Cons . June 

Mayflower,  Ida . June 

Mayflower,  Mich . ] . 

Michigan,  Utah . June 

Montello,  Utah . June 

North  American,  Utah . June 

Ophir,  Nev . June 

Robbers*  Roost,  Calif . June 

Santaquin  Central,  Utah.  June 

Scorpion,  Nev . June 

Seg.  Belcher,  Nev . June 

Snowshoe,  Ida.  postponed . 

Sunset,  Nev .  May 

Winona,  Mich . 


2  $0,001 
2!  0.004 
o'  0.005 
11  0.0,3 
s'  0.25 
7  0.10 
6  0.01 
II  0  13 
15  0.03 
2  0.005 
2  0.0025 
6.  0.001 
14  0.01 
17  0.003 
15'  0.005 

14  0.003 
9,  0.01 
2  0.005 
9  1.00 
6  0.0025 

6  0.005 
2  0.001 

30,  0.10 

15  0  01 

I  30  0.0025 

7  0.01 
17  0  02 
27  '0.005 

•  29'  0.02 
2  1.00 


.%v«»rns:e  Prlees  «»f  Metalsi 

SILVER 


New  York  !  I,ondon 

Month - - — - - - 

1912  I  1913  !  1914  1912  1913  1914 


January.  . . 
February. . 

March . 

April . 

May . 

June . 

July . 

August. .  .  . 
September 
October  . . . 
November. 
December  . 


.56 . 260  62 

59  043  61 
68.375  57 
59.207  59 
60.880  60 
61.29o!58 

60  654 '58 
61.606  59 
63.078,60 
63  471  60 
62.792  58 
63.365  57 


.9381, 57. 572  25. 
.642  57  .506  27. 
.870,58.067  26. 
.490:58. 519  28. 
.361  58  175  28. 

.990' . 28. 

.721  .  27. 

.293  .  28. 

,640' . 29. 

.793  .  29. 

,995  .  29. 

.760  .  29. 


.983,26.553 
.357,26.573 
.  669  i  26  788 
.416,26.958 
.825,26.704 

.199 . 

.074  . 

.335  . 

.986  . 

.0831 . 

.263! . 

.7201 . 


60.835  59.791  .  28.042  27  576! 


New  York  quotations,  cents  per  ounce  troy,  tine  sliver: 
Ia)ndon,'pence  per  ounce,  sterling  sliver,  0.925  One. 


Month  Electrolytic  .Standard  Best  Selected 
1913  I  1914  1913  I  1914  1913  I  1914 


January. . . 
February. . 

March . 

April . 

May . 

June . 

July . 

August .... 
September 
October.. . . 
November. 
December  . 


14.223  71 
14.491  65 
14.131  65 
14.211  68 
13.996  68 

. 67 

. 64 

! . 69 

I . 73 

i . 73 

. 68 

. 65 


741  64.304  77 
519  65.2.59  71 
329  64.276  70 
m|64.747  74 
807 1 63. 182  74 

140, . 70 

1661 . 69 


|l5.269  . |68.335l. . 


750  69.488 
575  70.188 
658  69.170 
273  69.313 
774  67.786 

821 . 

446  . 

313 . 

614 

250' . 

825! . 

583' . 


i  ■  ' 

New  York 

London 

:  ■ 

Month 

1913  1914 

1913 

1913 

:  1  i.  i  ■ 

-  January . 

50.298  37.779 

2.38.273 

171.905 

February . 

48.766  39.830 

220.140 

181.556 

'  .  1  • 

March . 

46.832  38.038 

213.615 

173.619 

April . 

49.115  36.154 

224.159 

163.963 

May . 

49.038  33.360 

224.143 

150.702 

June . 

44.820  . 

207.208 

! 

July . 

40.260, . 

183.511 

August . 

41.582 . 

188.731 

September . 

42.410! . 

193.074 

■  1 

October . 

40.4621 . 

184.837 

1 

November . 

39.8101 . 

180.869 

■  '  :  '  ] 

December . 

37.635! . 

171.736 

Av.  year . 

44.252I . 

206.279 

. 

SAN  FRANCISCO 


New  York 

St.  Louis  London 

Month 

1913  1914 

1913 

1914  j  1913  1  1914 

January.  .  . 

4. .321  4.111 

4.171 

4.011  17.114  19.605 

^'ebruary.  . 

4.325  4  048 

4.175 

3.937  I6.5.50I19  606 

March . 

4.327  3.970 

4.177 

3.850  15. 977119. 651 

April . 

4.381  3.810 

4.242 

.3.688  17. .597  18.225 

May . 

4. .342  3.900 

4.226 

3.808  18.923  18.503 

4.325  . 

4  190, 

.  20 . 226  . 

July . 

4.353  . 

4.223 

.  20.038  . 

4  C24  .... 

4  550 

.  20,406  . 

September 

4.698  . 

4.579' 

.  20.648 . 

4 . 402  . 

4 . 253 

. 2O.3O2I . 

November. 

4.293  . 

4.146 

. 19.334! . 

4  047 

3  929 

.  17.798  . 

1 

Year. .  .  . 

4.370  . 

4.238! 

.  18.743  . 

New  York  and  St.  lyOiils  cents  per  pound.  London. 
pouiid.s  sterling  per  long  ton. 


New  York,  cents  per  pound.  London,  pounds  sterling 
per  long  ton. 


New  York  In  cents  per  pound:  London  In  pounds 
Sterling  per  long  ton. 


New  York 

St.  Louis 

London 

1913  1914 

1913  1914 

1913  1914 

January. . . 

6.931  5.262 

6.854  5.112 

26.114  21.533 

February. . 

6.239  5.377 

6.089  5.228 

25.338  21  413 

March . 

6.078  5.250 

5.926  5  100 

24.605  21.460 

April . 

5.641  5.113 

5.491  4.963 

25.313  21.569 

May . 

5.406  5.074 

5.256  4.924 

24.583  21.393 

June . 

5.124  . 

4.974  .  . 

22  143  . 

July . 

5.278  . 

5.128  . 

20. 592  . 

August. .  .  . 

5.658  . 

5.508  . 

20  706  . 

September 

5.694  . 

5.444  . 

21.148  . 

October.. . . 

5. .340  . 

5.188 . 

20.614  . 

November. 

5.229  . 

5.083  . 

20.581  . 

December  . 

5.156  . 

5.004  . 

21.214  . 

Year. . . . 

5.648  . 

5.504j . 

22.746  . 

New  Y’ork  and  St.  Louis,  cents  per  pound.  London, 
pounds  sterling  per  long  ton. 


PIG  IRON  IN  PITTSBURGH 


Bessemer 

Basic 

No 

2 

Month 

Foundry 

1913  1914 

1913 

1914 

1913 

1914 

•lanuary. . . 

$18.15  $14.94 

$17.35 

$13.23 

$18.59 

$13.90 

February. . 

18.15  15.06 

17.22 

14.12 

18.13 

14.09 

March . 

18.15  15  07 

16.96 

13.94 

17.53 

14.18 

April . 

17.90  14.90 

16.71 

13.90 

16.40 

14.10 

May . 

17.68  14.90 

15.80 

13.90 

15.40 

14.23 

June . 

17.14  . 

15.40 

15.10 

July . 

16.31  . 

15.13 

14.74 

16.63  . 

15.00 

14.88 

16.65  . 

15.04 

14.93 

16.60I . 

14.61 

14.80 

November. 

16.031 . 

13.91 

14.40 

15.71  . 

13.71 

14.28 

Year. .  .  . 

$17.09  ...... 

$15.57 

$15.77 

STOCK  QUOTATIONS 


COLO.  SPRINGS  J 

lune  23 

SALT  LAKE 

lune  23 

Name  of  Comp. 

Bid. 

Name  of  Comp. 

Bid. 

Acacia . 

.02 

Beck  Tunnel . 

.03} 

Cripple  Cr'k  Con . . 

.006 

Black  Jack . 

.05} 

C.  K.  *  N . 

.04} 

Cedar  Talisman..  . . 

.00} 

Doctor  Jack  Pot. . . 

.05} 

Colorado  Mining.. . 

.11 

Elkton  Con . 

.44} 

Crown  Point . 

.01} 

El  Paso . 

1.36 

Daly-Judge . 

4.75 

Findlay . 

.008 

Gold  Chain . 

.08 

Gold  Dollar . 

.02 

Grand  Central . 

.50 

Gold  Sovereign  .. . . 

.01 

Iron  Blossom . 

1.32} 

Golden  Cycle . 

1.00 

Little  Bell . 

.15 

Isabella . 

.10} 

Lower  Mammoth  .. 

.00} 

Jack  Pot . 

.05 

Mason  Valley . 

2,35 

Jennie  Sample . 

.031 

May  Day . 

.06} 

Jerry  Johnson . 

.03 

Opohongo . 

.01 

Lexington . 

.004 

Prince  Con . 

.16} 

Old  Gold . 

.01 

Sliver  King  Coal'n., 

2.82} 

Mary  McKinney.. . 

..52} 

Sliver  King  Cons.. . 

1.75 

Pharmacist . 

.009 

Sioux  Con . 

.O*'} 

Portland . 

1.11! 

Uncle  Sam . 

Vindicator . 

1.09! 

Yankee . 

.02 

Name  of  Comp. 

Bid. 

Name  of  (,’omp. 

Bid. 

Bailey . 

.00} 

Foley  O’Brien 

.26 

Conlagus . 

7.00 

Holllnger . 

18. .35 

Peterson  Lake . 

.33} 

Imperial . 

.01} 

Right  of  Way . 

.03} 

Jupiter . 

.08 

T.  *  Hudson  Bay  . 

67.00 

Pearl  Lake . 

.03 

Tlmlskamlng . 

.14 

Porcu.  Gold . 

t.Ol 

Wettlaufer-Lor . 

.05} 

Preston  E.  D . 

.01 

Big  Dome . 

8.50 

Rea . 

.13 

Crown  Chartered  .. 

.00} 

Swastika . 

.01 

Dome  Exten . 

.07} 

[West  Dome . 

.05 

Name  of  Comp. 

Bid. 

Name  of  Comp. 

Bid. 

Comstock  Stocks. . 

MIsc.  Nev.  &  Cal. 

Alta . 

.06 

.28 

.04 

.44 

Challenge  Con . 

1.05 

Mont.-Tonopah. . . . 

.70 

.02 

Conlldence . 

.20 

West  End  Con . 

.75 

.11 

Crown  Point  (Nev.) 

.20 

Booth . 

.04 

Gould  &  Curry . 

.04 

C.O.D.  Con . 

.03 

Hale  &  Norcross.  .  . 

.03 

Comb.  Frac . 

.05 

Mexican . 

.34 

Jumbo  Extension  . . 

.21 

Occidental . 

.70 

Pltts.-Sllver  Peak,  . 

.32 

Ophir . 

.11 

Round  Mountain... 

.36 

Overman . 

.21 

■Sandstorm  Kendall. 

.10} 

.01 

Savage . 

.05 

Argonaut . 

3  00 

Sierra  Nevada . 

.06 

Brunswick  Con  ... 

1.40 

Union  ('on . 

.08 

Central  Eureka.  . . . 

.11 

Yellow  Jacket . 

.33 

So.  Eureka . 

1 .25 

N.  Y.  EXCH.  June  23| 

[BOSTON  lOXCH  June  23 

Name  of  Comp. 

Clg. 

Name  of  Comp. 

Clg. 

Amalgamated . 

70} 

Adventure . 

Am.Sm.&Uef.  com  . 

63} 

.Ahmcek . 

270 

Am.  Sm.  *  Ref.,  pf. 

101} 

Alaska  Gold  M. . . . 

26} 

Am.  Sm.  Sec.,  pf.  B. 

82 

Algomah . 

.92 

Anaconda . 

31 

Allouez . 

40 

Batopllas  Min . 

.50 

Am.  Zinc  . 

16 

Bethlehem  Steel,  pf. 

84 

Arlz.  Com.,  ctfs. .  .  . 

41 

Chino . 

411 

Bonanza . 

.51 

Colo.  Fuel  &  Iron. . 

27 

Butte  &  Balak . 

2! 

Federal  M.  *  S.,  pf. 

32 

Calumet  *  Arlz. . . . 

64} 

Great  Nor.,  ore.,  ctf. 

32 

Calumet  *  Hecla..  . 

405 

Guggen.  Exp . 

54} 

Centennial . 

16} 

Iloinestake . 

115} 

Cliff . 

1 

Inspiration  Con.. . . 

171 

Copper  Range . 

36} 

Mex.  Petroleum .  .  . 

60 

Daly  West . 

1! 

Miami  Copper . 

22} 

East  Butte . 

10} 

Nat'l  Lead,  com. . . . 

15} 

Franklin . 

4) 

National  Lead,  pf.. . 

107} 

Granby . 

81 

Nev.  Consol . 

14 

Hancock . 

15 

Ontario  Min . 

2} 

Helvetia . 

.30 

Phelps  Dodge . 

175 

Indiana . 

3! 

(Julcksllver,  pf . 

2} 

Island  Cr’k,  com.. . 

49} 

Hay  Con . 

21 

IslanfllCr’k,  pfd.. . . 

87} 

Republic  I*S,  com.. 

22} 

Isle  Royale . 

20} 

Republic  I*S,  pf.. . 

86} 

Keweenaw . 

3} 

SlossSliefll’d.  com . . 

26 

Lake . 

6} 

Shxss  Sheflleld.  pf.. . 

84} 

La  Salle . 

4} 

Tennessee  Copper. . 

34 

Mass . 

4} 

Utah  Copper . 

58} 

1  Mayflower . 

3} 

U.  S.  Steel,  com .... 

61} 

!  Michigan . 

.60 

U.  S.  Steel,  pf . 

109! 

1  Mohawk . 

44 

iNew  Arcadian . 

5} 

N.  Y.  CURB 

lune  23 

]New  Idrla  (Juick. . . 

3} 

'North  Butte . 

25} 

Name  of  Comp. 

Clg. 

1  North  lAke . 

1 

Ojlbway . 

.75 

Beaver  Con . 

.31} 

Old  Colony . 

4 

Big  Four . 

.04 

Old  Dominion . 

47} 

Boston  Montana. .  . 

9} 

.Osceola . 

76 

Braden  Copper . 

7} 

Quincy . 

56 

B.  C.  Copper . 

1} 

Shannon . 

5 

Buffalo  Mines . 

! 

,Shattuck-Arlz . 

234 

Can.  Cop.  Corpn. .  . 

2} 

Superior . 

27 

Can.  G.  &  S . 

.08} 

!  Superior  A  Boat _ 

2} 

Caribou . 

.63 

Tamarack . 

35 

Chambers  Ferland 

.17} 

Trinity . 

3} 

Con.  Arl;:.  Sm . 

A 

Tuolumne . 

..35 

Copperiiilnes  Cons  . 

li 

U.  S.  Smelting . 

351 

Davis-Dalv . 

.65 

U.  S.  Smelt'g,  pf _ 

47 

DIam’f  eld-Dalsy.. . 

.05 

Utah  Apex . 

1} 

Ely  Con . 

.05 

lUtah  Con . 

llj 

.43 

Gold  Hill  Con . 

A 

Winona . 

2} 

Goldfield  Con . 

1.43} 

Wolverine . 

40 

33 

Kerr  Lake . 

5t  1 

, 

La  Rose . 

BOSTON  CURB 

lune  23 

.66  { 

Mines  of  Am . 

2Hi 

Name  of  Comp. 

Bid. 

t  .26 

Nevada  Hills 

.■it 

Bingham  Mines..  . . 

04} 

New  Utah  Bi;.e.....u 

|j.68 

Boston  A  Corbin. .  . 

.28 

NIpIssIng  Mines.. . . 

1  6} 

Boston  Ely . 

.25 

Ohio  Copper . 

.33 

Btitte  A  I,on’n  Dev. 

.33 

Oro . 

.09} 

Calaveras . 

1} 

Puebla  S.  A  R . 

StamVd  Oil  of  N.J.. 
Stand'd  Sliver  Lead 

Stewart . 

Tonopah . 

Tonopah  Ex . 

Tonopah  Merger. . . 

Tularosa . 

West  End  Ex . 

Yukon  Gold . 


LONDON 

June 

12 

Name  of  Comp. 

3k. 

Camp  Bird . 

£0 

lOs 

Od 

El  Oro . 

0 

14 

3 

Esperanza . 

0 

16 

3 

Mexico  Mines.  .. 

4 

15 

0 

Orovllle . 

0 

11 

0 

Santa  Gert’dis . . 

0 

11 

3 

Stratton’s . 

0 

0 

6 

'romboy . 

1 

2 

6 

I  Chief  Cons . 

Contact  ('opper. . . 

Corbin . 

Cortez . 

.Crown  Reserve . 

Eagle*  Blue  Bell. . 

First  Nat.  Cop . 

Houghton  ('opper.. 

Majestic . 

Mexican  Metals.. . . 

Moneta  Pore . 

Nevatla-Douglas.  . 

New  Baltic . 

Oneco . 

Raven  Copper . 

Smokey  Dev . 

So.  I.ake . 

S.  W.  Mlam! . 

Tonopah  Victor. . . . 

Trethewey . 

United  Verde  Ext.. 

tiAst  Quotation. 


J 


Volume  97,  No.  26 
Issued  Kvery  Saturday 
Hill  Publishing  Company 


Price,  15  Cents 
Contents,  First  Page 
Advertising  Index,  Hast  Page 


SET)  throughout  the  great  new  works  of  the  most  famous  firm  of  Electrical 

new  works  of  Messrs. 


I  j  Engineers  of  the  day.  Used  also  throughout  the 

Vickers  Limited.  Used  for  the  great  cranes  building  the  giants  of  the 
White  Star  Line.  Used  for  the  turntables,  locomotive  big  ends,  on  rolling 
stock  of  some  of  the  most  famous  railways  of  the  world.  Adopted  by  Krupp  (Essen). 


Ff/m  Cos  cdfafot/ue 


COOPER  ROLLER  BEARINGS 


on  your  Tube  and  Hardinge  Mills 

They  Abolish  95%  of  Friction  Loss  and  stand  up  against  the  heavi¬ 
est  work.  Save  from  15  to  25%  of  your  power  bill  on  big  work. 

A  Icttpr  rooeiv’pd  June  6th  states,  “At  Carnon  Valley  where  they  have  two  Johnson  Tube  Mills  identical  in  every  par¬ 
ticular  except  for  the  liearincs,  they  find  that  it  takes  four  men  on  the  pulley  to  move  the  tube  mill  with  ordinarj-  bearings 
but  that  one  man  with  his  hands  on  the  shafting  is  able  to  move  the  mill  with  Cooper  Bearings.’’ 

This  would  be  well  nigh  incredible,  were  it  not  paralleled  by  a  similar  experience  at  the  Consolidated  Langlaagte  at 
Johannesburg,  where  they  found  that  one  man  could  swing  one  of  their  Standard  Tube  Alills  fully  laden  with  pebbles  and 
pnilp  charge  when  fitted  with  Cooper  Roller  Bearings. 


The  Cyanide  Plant  Supply  Co 

London,  E.  C. 


The  S-A  Journal 


Published  Weekly  in  the  Interests  of  S-A  Conveying  Engineering 


900  Tons  Per  8-Hour -Day  Over  582  Feet  of 

?  “S-A^’ Belt  Conveyors 


That’s  neither  a  very  great  capacity 
nor  are  they  very  long  conveyors, 
you  will  say.  BUT — when  you  real¬ 
ize  that  the  conveyors  are  entirely 
controlled  by  one  man,  that  upkeep 
outside  of  the  belt  is  practically 
nothing  and  that  the 

r  power  required  is  ex¬ 
tremely  low,  you 
will  see  that  Gold¬ 
field  Consolidated 
Mining  Co.  has  an 
extraordinary  con- 
veyor  installation. 


We  specialize  in  that 

systems.  Our  success 
in  this  field  is  em¬ 
phasized  by  the  fact  that  a  large  percentage  of  the  great  ore  mills  in  the  country  have 
“S-A”  Conveyors  in  use. 

We  have  a  Board  of  Engineers — experts  in  conveying  problems — who  are  always  at  your 
service  for  the  preparation  of  plans  and  estimates.  Your  correspondence  is  invited. 

Automatic  Cleaning 
Brush  for  Belt 
Conveyors — 


Have  you  seen  our  new  Belt  Con¬ 
veyor  Book?  You  can’t  afford 
to  miss  it.  Write  for  your  copy. 


Stephens  -  Adamson  Mfg.  Co 


Conveying,  Screening,  Transmission  Machinery 

Aurora,  111. 


The  "S-A”  Rotary  Cleaning  Brush 
is  a  simple  device  for  cleaning  the 
conveyer  belt  when  handling  sticky 
material.  It  is  driven  by  a  sprocket 
chain  from  the  head  pulley.  Prices 
on  application. 


Branch  Offices; 

60  f  ;hurch  St.,  NKW  YOKK  HO.'i  N'ew  Bank  of  Commerre  HUIk.,  ST.  I.OUI.S,  MO. 

f  irst  National  Bank  BMk.,  ftHICAOO  400  Central  Bl(l«.,  LOS  AXOKI.KS 

70  Milk  St.,  BOSTON,  MASS.  603  Dooly  Block,  SAI.T  I.AKK  CITY 

H.  \V.  Oliver  BulldliiK,  IMTTSBUKOH 

Australian  Attent — Arthur  I.epla.sl rier  &  Co.,  Circular  (play  Kiust,  Sydney. 

■Sooth  African  AKent — J.  Mac  O.  hove  A  Co.,  Limited,  1  and  3  London  Mouse,  Loveday  St., 
JohanneshurK. 
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Paye  1275 

Description  of  a  recently  completed  copper  concen¬ 
trator  at  Mullan,  Idaho.  Callow  pneumatic  flotation 
jirocess  is  used  following  wet  gravity  concentration, 
with  a  total  recovery  of  859}-.  Extremely  low  con¬ 
sumption  of  oil  in  the  Callow  pneumatic  flotation  cells. 
By  Ernest  Gayford.  ENG.  AND  MIN.  JOURN.,  June  27, 
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♦New  S.melting  Works  of  Arizona  Copper  Co. — I: 
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Description  of  one  of  the  newest  reverberatory  smelting 
plants  in  the  Southwest.  The  concentrates  from  the 
company’s  mills  will  be  bedded,  roasted  in  Herreshoff 
air-cooled  furnaces  and  smelted  in  22xl00-ft.  reverber- 
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will  be  described  in  the  succeeding  article.  By  Richard 
H.  Vail.  ENG.  AND  MIN.  JOURN.,  June  27,  1914. 

Measuring  (’ojiPiiEssEn-AiR  Cost  Distribution; 

Faye  1283i 

Experimental  methods  for  determining  the  true  dis¬ 
tribution  of  the  air  compressed  at  a  northern  Michigan 
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Faye  1287 

Some  elementary  and  cheap  methods  of  improving  the 
efficiency  of  mine  labor,  which  is  the  place  that  greatesi 
econom.v  is  possible,  rather  than  in  the  machinery.  By 
Wilber  Meyers.  ENG.  AND  MIN.  JOURN.,  June  27,  1914. 
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Mr.  William  C.  Freeman  who  writes 
the  daily  “Advertising  Talks”  for  the 
New  York  Globe  is  a  strong  exponent  of 
advertising  and  the  universal  good  it 
renders  the  buyer. 

In  one  of  his  recent  talks,  Mr.  Free¬ 
man  says: 

“It  is  really  a  pleasure  to  read  the 
advertisements  in  these  days.  Maybe 
I  notice  the  great  difference  between  the 
style  of  the  advertisements  of  today  and 
that  of  years  ago  because  of  my  very  long 
connection  with  the  advertising  business. 

“Yet  the  difference  is  no  doubt  also 
noticed  by  thousands  of  people  who  are 
30  years  of  age  or  younger,  because  the 
greatest  improvement  in  advertising 
copy,  in  illustrations,  and  in  typo¬ 
graphical  effects  has  been  made  in  the 
last  ten  years. 

“Advertising  is  regarded  by  manufac¬ 
turers  and  merchants  as  the  most  econom¬ 
ical  as  well  as  the  most  direct  way  to 
make  known  to  the  public  what  they 
have  for  sale.  The  poster  effect — big, 
black  display  type  and  black  price  fig¬ 
ures — so  prevalent  years  ago,  has  given 
way  to  informative  description  of  mer¬ 
chandise,  artistically  illustrated,  and  a 
real  effort  to  present  an  appearance 
that  will  pleasantly  impress  the  public. 

“It  would  not  do  for  all  manufacturers 
and  merchants  to  employ  the  same  style 
of  advertising  any  more  than  it  would  do 


to  erect  all  the  buildings  of  a  city  in  the 
same  style.  There  must  be  a  variety 
of  taste  displayed,  and  there  is. 

“One  advertising  architect  works  out  a 
variety  of  plans  for  his  clients — another 
works  out  plans  for  his — and  since  there 
are  many  very  fine  architects,  the  gen¬ 
eral  variety  of  appearance  of  the  adver¬ 
tisements  is  most  attractive. 

“There  is  but  one  thing  that  all  can 
do,  and  that  they  must  do  in  advertise¬ 
ments,  and  that  is  tell  the  truth.  For 
the  most  artistic  advertisement,  the  most 
beautifully  worded,  will  fail  in  results  if  it 
does  not  carry  the  conviction  that  it  is 
truthful. 

“It  will  PAY  everybody  to  read  ad¬ 
vertisements  besides  giving  them  pleas¬ 
ure.  Some  of  the  best  news  stories  of 
the  day  appear  in  the  advertisements, 
even  though  they  are  written  to  sell  you 
something.  But  you  need  these  ‘some¬ 
things,’  so  read  about  them  and  buy 
them  where  you  know  you  will  get  them 
good  and  at  right  prices” 

The  good  which  you  readers  of 
THE  ENGINEERING  &  MINING 
JOURNAL  can  get  out  of  its  advertis¬ 
ing  pages  is  measured  only  by  the  time 
you  put  into  the  reading  of  the  ads. 

“Service  to  the  buyer”  is  written  across 
every  advertising  page  here. 

How  much  are  you  profiting  by  it? 
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They  All  Advertise  Drop  Forgings 

Builders  of  automobiles,  motor  trucks,  and  motor  cycles  lully  appreciate  the  value  of  drop- 
forgings  and  are  quick  to  advertise  that  they  use  them.  This  is  because  it  is  well  known  that 
drop-forgings  give  a  combination  of  lightness  and  strength  unobtainable  in  any  other  material. 

Cleveland  Drills 

All  Principal  Parts  Drop  Forged 

This  means  that  all  principal  parts  are  unbreakable.  It  means  that  here  is  a  drill  that  gives 
you  constant  service  with  repair  costs  absolutely  minimized.  You  may  have  a  Cleveland  Drill 
on  trial.  There  is  a  type  and  size  for  every  requirement.  Write  for  Catalog  No.  8. 

The  Cleveland  Rock  Drill  Company 

6410  Hawthorne  Avenue,  Cleveland,  Ohio 

New  York,  30  Church  Street  Chicago,  704  Fisher  Building 

C.  E.  Green,  care  of  The  Enigh — Wlnchell  Hardware  Co.,  Sacramento  Calif.  Denver,  Colo. — Vaughan  Machinery  Co. 
I.OS  Angeles,  Calif. — Smith-Booth-Usher  Co.  Salt  Lake  City,  Utah — Salt  Lake  Hardware  Co. 

Mexico  City,  Mexico — United  Kales  Co.  Wallace.  Idaho — Coeur  d’  Aiene  Hardware  Co. 

Ishpeming,  Mich. — P,  O.  Box  No.  234. 

Butte,  Mont.,  Western  Mining  Supply  Co. 

The  names  of  Foreign  Agents  In  any  locality  supplied  on  request. 

Canadian  Trade  suppti^  by  Cleveland  Pneumatic  Tool  Co.,  of  Canada, 

Ltd.,  80  Duchess  Street,  Toronto,  Ont. 
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THE  HENDRIE  8c  BOLTHOFF 

MFG.  8c  SUPPLY  CO.  ^ 

DENVER,  ^  COLORADO. 
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?  are  getting  out  a  new  Catalog  describing  these 
hoists  in  detail.  ant  a  copy't 


COMPACT  /.  LIGHT  /.  STRONG 

As  Portable  As  Your  Drills 
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LATEST  DEISTER  SUCCESS 

IN 

CONCENTRATING  TABLES 

OUR  DUPLEX  PLATEAU  THE  REASON 


Deister  Machine  Company’s 
Simplex  Sand  Table  t 

(Patented)  I 


llw 

M 

al»M 

IIW 

Built  as  single 
or  double  decL 


Write  for  our  new 
Catalog  Now. 


Miami  Copper  Company  equipping  entire  section 
replacing  their  Single  Deck  Deister  Tables  with 
OUR  LATEST  TYPE  DOUBLE  DECK  SAND  TABLES 


DEISTER  MACHINE  COMPANY 


Home  Office  and  Factory: 
East  Wayne  Street 


INCORPORATED  JULY,  1912 


Fort  Wayne,  Ind.,  U.  S.  A. 


London  Office: 

562  Salisbury  House 
London  Wall,  E.  C. 
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Of  the  most  recent  design 
Backed  by  1 5  years’  experience 


We  are  talking  of  our  Crushing  Rolls,  Convertible  1910  type. 

Into  these  Rolls  have  gone  all  the  improvements  we  have  ever  heard  suggested  by 
experienced  mill  men  and  metallurgical  engineers.  .  .. 

And  the  chief  points  of  superiority  are  right  here.  All  adjustments  made  without 
stopping  rolls — distance  between  Roll  Shells  adjusted  by  worm  gear  and  crank — 
lateral  adjustment  of  shaft — Swivel  Bearings,  self-aligning,  no  cramping  of  shaft 
in  bearing  when  one  side  of  Rolls  opens  more  than  the  other — bottom  as  well  as  top 
of  Frame  machine  finished — Bronze  Bushings — grit-proof  bearings — Journal  Boxes 
interchangeable  and  very  large — renewable  wearing  plates  under  sliding  pedestals — 
shafts  removed  without  disturbing  tension  bars  or  springs.  Rigid  and  Spring  Roll 
parts  interchangeable,  requiring  only  one  set  of  spare  parts.  • 


YeSf  Bulletin  No.  1046  will  interest 
You.  SEND  FOR  YOUR  COPY. 


MANUFACTURERS: 

Ore  Crushers 
Ovoca  Classifiers 


Crushing  Rolls 
Mine  Cages 


Electric  Hoists 
Richards  Pulsator  Jigs 
Richards  Pulsator  Classifiers 


1  -j 
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The  Tube  Mill  with  the 
Large  Discharge  Opening 

Any  good  Tube  Mill  is  granted  to  be  the  best  machine  for  fine  grinding. 

Because  it  is  low  in  first  cost,  maintenance  cost,  operating  cost — and  exceedingly 
simple  in  construction. 

But  the  Tire  and  Trunnion  Type  of  Tube  Mill  is  something  more  than  “any  good 
Tube  Mill.”  It  is  improved — modernized. 

Chief  of  its  improvements  is  the  large  discharge  opening  increasing  its  efficiency 
a  considerable  degree. 


Our  Bulletin  No,  1068  is  really  a 
treatise  on  the  Tube  Mill  and  its 
uses — with  data  of  tests,  capaci¬ 
ties,  etc.  We  shall  be  glad  to  mail 
you  a  copy  on  request. 
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Get  More  Service  Out  of  That  Drill 

by  using  the 

Case  Low  Pressure  Oil  Forge 


Drill  steel  heated  in  this  forge  gives 
longer  service  because  it  does  not 
chip.  With  the  old  coal  or  coke 
furnace  the  fuel  invariably  con¬ 
tains  considerable  sulphur  which 
means  that  the  drill  steel  becomes 
sulphurized  and  weakened. 

Another  feature  of  this  Case  is  that 
the  drills  are  always  under  observ^a- 
tion — ^you  never  work  in  the  blind. 

It  is  noiseless  and  smokeless.  Saves 
from  20  to  40  per  cent,  in  fuel  for 
the  work  accomplished  and  the 
numberof  heat  units  produced.  A 
trial  will  convince  you  that  this  is 
the  most  economical  forge  ever 
manufactured. 


Our  latest  furnace  book  is 
the  up-to-the-minute  cat¬ 
alog  of  metallurgical  fur¬ 
nace  equipment.  It’s  just 
off  the  press.  It’s  yours 
for  the  asking.  Send  for 
a  copy  now. 


The  Denver  Fire  Clay  Company 


Established  1876 


Incorporated  1880 


Largest 
Manuf actu  rers 
Of  Furnaces  In 
The  World 


Denver,  Colorado,  U.  S.  A. 


Manufacturers 
OfAssayers’And 
Chemists’  Supplies 
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How  to  Judge  a 

^  Carbide 
Mine  Lamp 


Buying  a  carbide  lamp  is  something  like  hiring  men.  You  are  not  so  much  interested  in  their  appear¬ 
ance  as  you  are  in  what  they  have  done  and  what  they  can  do.  All  things  being  equal,  you’ll  pick  the 
better  looking  fellow,  for  appearances  cannot  help  but  impress,  still  the  big  thing  is,  “What  have  they 
done  and  what  can  they  do?’’ 

It  is  very  much  like  this  in  selecting  a  mine  lamp.  What  the  lamp  will  do  is  what  interests 
you,  and  what  it  has  done  is  your  guide  to  what  you  may  reasonably  expect  of  it. 

Five  things  determine  the  value  of  a  carbide  mine  lamp. 

1st.  What  does  it  cost?  2nd.  How  long  will  it  last?  3rd.  Will  it  reduce  an  expense? 

4th.  Will  your  men  be  able  to  use  it?  5th.  Who  is  using  it  and  why? 


WHAT  DOES  IT  COST? — While  price  is  quite  an  item, 
you  should  be  guided  by  what  you  are  going  to  get  for  your 
money,  how  much  value  you  will  receive — the  cost  of  the 
Baldwin  is  no  greater  than  that  of  any  other  Carbide 
Mine  Lamp,  but  the  value  received  is  considerably  greater. 

HOW  LONG  WILL  IT  LAST? -That’s  a  hard  one  to 
answer.  We  might  say  six  months,  we  might  also  say  two 
years,  and  we  could  furnish  proofs  of  either  statement.  It’s 
entirely  up  to  the  user,  the  amount  of  care  he  exercises. 
You  can  better  judge  of  the  Baldwin’s  durability  from  this 
—if  the  lamp’s  durable,  a  superintendent  will  order  again — 
naturally.  Well,  74%  of  Baldwin  Lamps  sold  in  1913 
were  purchased  on  repeat  orders. 

WILL  IT  REDUCE  AN  EXPENSE? -Yes- if  you  are 
using  oil  or  candles,  the  Baldwin  will  cut  your  lighting  ex¬ 
pense  all  of  50%.  In  the  case  of  oil  or  candles,  the  Baldwin 
will  save  50%  because  it’s  just  that  much  cheaper,  you  cut 
your  lighting  bill  one-half,  and  your  men  have  a  better 
and  more  healthful  light  to  work  with.  The  Baldwin  will 
use  less  carbide  than  other  lamps,  because  the  original 
patented  water  feed  makes  the  Baldwin  proof  against  the 
miner’s  carelessness.  This  water  feed  will  unerringly  do 
what  the  miner  will  forget  to  do,  and  that  is,  prevent 


overfeeding  water  to  the  carbide.  Too  much  water  spells 
waste.  There  can  never  be  too  much  water  with  the  Bald¬ 
win,  the  automatic  feed  prevents  this. 

WILL  YOUR  MEN  BE  ABLE  TO  USE  IT?— Yes-not 
only  men,  but  thousands  of  boys  use  them  ’there’s  really 
noting  complicated  about  it,  simply  put  in  the  carbide — 
fill  the  water  chamber — screw  together  and  light.  About 
once  or  twice  during  a  shift  it  is  necessary  to  rotate  the 
raking  wire.  The  miner  can  do  this  without  even  stop¬ 
ping  to  look  at  the  lamp.  No  bothering  with  adjusting 
screws  and  valves,  as  one  must  do  with  a  hand-regulated 
lamp.  Simply  fill  and  light,  that’s  all. 

WHO  IS  USING  THE  BALDWIN  A^  WHY?— Let 

us  answer  that  by  our  sales.  We  are  selling  to  most  of  the 
larger  mining  concerns  in  this  country.  Before  purchasing, 
many  of  these  companies  carried  on  extensive  experiments, 
first  to  determine  whether  it  would  pay  them  to  use  car¬ 
bide,  next  to  decide  which  lamp  they  would  use. 

Now  if  these  companies  had  only  placed  a  single  order  with 
us,  it  would  very  plainly  indicate  their  opinion  of  the  Bald¬ 
win,  since  however,  they  ordered  again  and  continued  to 
order,  it  must  prove  very  conclusively  that  they  found  the 
Baldwin  more  satisfactory  than  others. 


FINALLY— The  Acid  Test — The  Lamp  Itself 


We  will  send  a  Baldwin  free  of  charge  to  any  mine  owner  or  superintendent  not  using 
our  lamps,  and  who  is  interested  in  a  good  light.  Fill  out  the  attached  coupon 
and  tell  us  what  you  now  use  for  lighting,  so  we  can  send  the  right  lamp. 

/ 

There’s  no  time  like  the  present — why  not  write  today?  ^ 


John  Simmons  Company 

104  Centre  St.,  New  York  ^ 

DDANirucc  i  Market  St,  San  Francisco,  Cal. 

\  140  Bleury  St,  Montreal,  Can.  / 
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Doubling  the  Capacity  of  the 
Shovelers  Was  Not  Enough! 


The  Wyoming  21 -Pound  Load  Shovels  shovel  that  the  industrial  world  has  known. 

double  a  shoveler  s  capacity.  It  is  remarkable  because  it  is  so  wear  re- 

,  1.  1  j  /o  sistant  as  to  be  practically  indestructible. 

That  point  has  been  amply  proved.  (See 

“Scientific  Shoveling"— sent  on  request.)  Imagine  buying  shovels  once  and  having 

them  last  far  beyond  all  your  previous 
Now  we  have  gone  beyond  the  efficiency  experiences  with  shovels!  Yet  this  is 
idea  and  have  produced  the  most  remarkable  literally  and  absolutely  true  in  the  case  of 


.21-POUND  LOAD. 


They’re  made  of  Mayari  Steel,  the  ore  of  which  is 
mined  in  Cuba.  This  remarkable  ore  contains  in  its 
natural  state  those  alloys  which  make  steel  tough 
and  wear-resistant.  When  properly  rolled  and  heat 
treated  in  our  shop  this  steel  is’infinitely  more  wear- 
resistant  than  any  ever  before  used  in  hand  shovels. 

A  Wyoming-Mayari  will  gash  any  other  shovel  on 


the  market.  We’ve  spoiled  the  edge  of  many  a  good 
cold  chisel  trying  to  make  a  mark  on  the  edge  of  a 
Wyoming-Mayari  Blade. 

This  combination  of  the  “efficiency  load’’  and  May¬ 
ari  steel  puts  the  labor  buyer  and  the  shovel  purchaser 
in  a  position  to  cut  shoveling  costs  to  the  bone. 

It’s  the  best  buy  you  can  make. 


A  booklet  which  describes  “Scientific  Shoveling” — its  discovery,  its  methods  and  the 
results  it  obtains  and  a  book  which  describes  Wyoming  21-Pound  Load  Shovels 
are  here  waiting  for  your  request.  You  will  oblige  us  by  writing  for  them  today. 


The  Wyoming  Shovel  Works,  Wyoming,  Pa 

Makers  of  good  shovels  for  over  40  years. 


June  37, 1914 
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The  Wedge  Mechanical  Furnace 

Patented 


A  Good  Roaster  is  Profitable 


The  Wedge  Roaster  is  the  result  of  actual  experience  with  the 
difficulties,  annoyances  and  expense  incident  to  old  type  roasters. 
Heretofore  when  you  had  a  roasting  problem,  you  had  the  choice  be¬ 
tween  different  types  of  stock  machines.  Today  you  can  secure  a 
roaster  which  will  operate  giving  high  furnace  working  days’  efficiency, 
large  tonnage  and  low  operating  cost,  eliminating  the  unpleasant 
experiences  you  may  have  had  heretofore. 

This  is  made  possible  by  the  fact  that  we  have  for  some  years 
made  a  specialty  of  this  one  subject,  learning  how  to  develop  a  ma¬ 
chine  built  with  such  special  detail  as  may  be  adapted  to  each  cus¬ 
tomer’s  requirements. 

A  first-class  machine  in  which  the  arms  may  be  changed  and  other 
REPAIRS  MADE,  incident  to  the  operation  of  a  roasting  furnace, 
WITHOUT  COOLING  IT  OFF,  will  cost  more  money  to  install 
than  a  furnace  having  a  cast-iron  shaft,  but  you  increase  your  furnace 
working  days’  efficiency,  tonnage,  and  lower  your  operating  cost. 

Economy  in  operating  cost  is  more  PROFITABLE  than  economy 
in  installation  cost  at  the  expense  of  operating  cost. 

Write  us  stating  analysis  of  the  ore,  concentrates,  mixture  or  mate¬ 
rial  you  desire  to  roast,  characteristics  and  physical  condition  of  same, 
number  of  tons  to  be  treated  per  twenty-four  hours,  and  results  de¬ 
sired  in  the  calcine. 


Wedge  Mechanical  Furnace  Company 

115  Chestnut  St.,  Philadelphia 
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CRUSHING  MACHINERY 

FOR 

CONCENTRATING  PLANTS 


TPM'  DP 

pf.  M'GCC 

( 

ROLLS 

for  use  where  large  capacities 
are  desired. 

Traylor  Crushing  Rolls  are 

superior  because  they  require 
less  power  to  produce  large  quan¬ 
tities  of  finely  crushed  material 
than  any  other  type  of  fine 
crushing  or  recrushing  ma¬ 
chines. 

The  Traylor  Rolls  are  fitted  with  an  automatic  side  adjusting  mechanism  on  the  station¬ 
ary  shaft,  which  eliminates  entirely  corrugations  on  the  roll  shells  and  allows  you  to  wear 
the  roll  shells  down  to  less  than  1/2"  thick;  without  in  any  way  interfering  with  the  op¬ 
eration  of  the  machine. 

Our  "AA"  type  of  rolls  are  designed  to  crush  the  hardest  kind  of  iron  ore,  trap  rock  and 
quartz.  Built  in  sizes  from  18"  in  dia.  x  10"  face  to  72"  in  dia.  x  36"  face. 

Send  for  Catalogue  G-2  thoroughly  describing  construction. 

TUBE  MILLS 

The  short  tube  mills  as  developed  by 
us,  are,  we  believe,  of  great  importance 
for  medium  fine  grinding  with  large 
capacities  and  high  efficiency.  These 
machines  are  built  in  sizes  ranging  from 
4'-0"  to  7'-0"  in  dia.  by  6'-0"  long,  fitted 
with  improvements  of  the  most  modem 
design.  Such  as:  Heads  of  dished  type 
strongly  ribbed  that  allow  for  pebble 
lining  if  necessary.  Spur  Gears,  in  sec¬ 
tions  made  reversible  and  so  designed 
that  they  can  easily  be  removed  from 
shell  without  interfering  with  any  other  part  of  mill. 

Feed  and  Discharge  Trunnions  equipped  with  spiral  liners  to  facilitate  the  feeding  and 
discharging  of  material.  Spiral  Scoop  Feeder  fitted  with  a  manganese  steel  lip 
allowing  pebbles  to  be  fed  to  mill  while  in  operation. 

Our  tube  mills  are  noted  for  the  small  amount  of  power  consumed  and  the  elimination  of 
the  breakage  of  the  heads,  because  of  the  perfect  alignment  obtained  by  placing  same  in 
a  large  lathe  and  machining  both  bearings  at  the  same  time. 

Builders  of  Stamp  Milling,  Concentrating,  Rock  Crushing,  Cyaniding  and  Smelting  Machinery. 

Traylor  Engineering  &  Manufacturing  Company 

Main  Office  and  Works — Allentown,  Pa. 

New  York  Office — 26  Church  SL  Western  Office — Salt  Lake  City,  Utah. 


June  27,  1914 
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You  Can  Bend  This  Glass 


But  You  Can’t  Break  It 


You  can  drive  nails  through  it.  Ex 


pose  it  to  flying  chips — ^walk  on  it 
but  you  can’t  smash,  or  even  crack 


IT’S  a  translucent  fabric.  If  it  were  made  specially  for  mining  buildings  it  could  not  be 
better  fitted  for  skylights  and  windows.  Rubberglass  withstands  shock  and  vibra¬ 
tion,  heat  and  cold.  It  resists  fire.  It’s  as  easy  to  put  on  a  skylight  or  window  as 
a  board  is  to  nail.  It’s  cheaper  than  glass  and  gives  a  more  perfect  light  for  work. 
Let  us  send  you  a  piece  of  Rubberglass  with  the  full  story  of  the  material  that  is  revo¬ 
lutionizing  daylight  among  the  mines.  It’s  interesting  and  it’s  free,  if  you’ll  write  now. 

SEND  US  YOUR  SPECIFICATIONS  or  plans  for  skylights  and 
windows  and  get  our  estimates  for  Rubberglass.  Our  figure  will 
surprise  you.  Costs  you  nothing  to  get  it,  so  why  not  have  itf 

Angler  Mills,  Dept.  b.  Ashland,  Mass. 


If 
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The 

Isbell  Vanner 
Is  Dependable 


The  operator  who  has  Isbells  installed  can  apply  his  “gray 
matter”  to  things  that  count,  he  can  do  other  things  that  just 
“keep  the  mill  going.” 

The  Isbell  Vanner  is  a  24-hour  machine,  that  with  little  atten¬ 
tion  can  be  made  to  operate  efficiently. 

Repair  charges  are  absurdly  low  on  these  Vanners. 

Ask  for  our  Bulletin  No,  1801. 

Uninterrupted  Power 

is  vital  to  the  producing  mine  or  reduction  works;  it  makes  profits 
possible;  reliable  prime  movers  make  uninterrupted  power  possible ;  Allis-Chal- 
mers’  Steam  Turbines  and  other  prime  movers  have  an  undebatable  record 
for  reliability. 


Your  new  power  plant  or  proposed  extensions  should  have  the  benefit 
of  AUis-Chalmers’  experience  and  of  Allis-Chalmers’  competition. 


Allis-Chalmers  Manufacturing  Co. 

Mining  Machinery  Department  Milwaukee,  Wisconsin 


District  Offices 
in  the 

Principal  Cities 
of  the 

United  States 


In  Canada  refer  to 

Canadian  Allis>Chalmers  Company,  Ltd., 
Toronto 


Foreign  Offices 
[and  Representatives 
in  the  important 
Mining  Centers  of  the 
World 


We  illustrate  the  type  of  Steam  Turbine  installed  at  the  International  Smelter  at  Tooele,  Utah,  the  United 
Verde  at  Jerome,  Ariz.,  and  other  mining  and  reduction  plants. 


^  — - — 
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Leyner-ln&ersoll  Drill  at  Work’on  the  1500-Foot  Level  of  the  Golden  Cycle  Mine,  Cripple  Creek,  Colorado. 

In  a  large  Pennsylvania  Lime  Quarry  they  have  6  No.  18  lyeyner-Ingersoll  drills  in  use, 
averaging  82 . 9  feet  of  holes,  per  drill,  per  shift.  The  average  repair  cost  is  16c.  Former¬ 
ly,  using  piston  drills  of  a  certain  make,  the  average  hole  footage,  per  drill,  per  shift, 
was  69.5  feet  and  the  repair  cost  19c. 

With  piston  drills  of  still  another  make  the  average  hole  footage  was  57.8  feet  and 
the  repair  cost  21c. 

It  will  pay  you  to  investigate  the  Leyner-Ingersoll.  Ask  for  BULLETIN  4020. 

INGER80LL-RAKD  COMPANY 


NEW  YORK 

AIR  COMPRESSORS 


Offices  the  World  Over 
JACKHAMERS 


LONDON 

DRILL  SHARPENERS 
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®  LEYNER-INGERSOLL  ^ 

ROCK  DRILLS 

There  is  no  one  class  of  user  that  makes  more  exacting  demands  of  a  rock  drill  than  the 
mine  operator. 

^  With  him  it  is  essential  not  only  that  a  rock  drill  be  a  rapid  driller,  easy  to  handle  and 

i  operate,  but  it  must  also  combine  with  these  qualities  low  maintenance  and  power  con- 

'  sumption  so  as  to  enable  him  to  produce  the  ore  at  the  lowest  cost  in  order  to  mine  at  a 

I  profit. 

;  That  Leyner-Ingersoll  Drills  meet  these  exacting  demands  is  best  demonstrated  by 

S  citing  the  following  case — 
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The  New 
Herreshoff 
Furnace’ 

for  Roasting  Ores 

'.;r  (Patented) 

> 

Large  capacity  per 
square  foot  of  hearth 
area,  without  Fusion. 

How  is  this  accom¬ 
plished  ? 


Our  illustrated  booklet  tells 
the  story — sent  free  on  appli¬ 
cation. — rite  for  it  today. 


A  Temperature-Controlled 
Air-Cooled  Furnace 


with  removable  steel  arms.  Max¬ 
imum  utilization  of  waste  heat. 


*  This  new  Furnace,  with  temperature  control,  and  removable  steel  arms,  is  no  experi¬ 
ment.  This  Company  has  successfully  operated  thirty  of  this  type  for  several  years,  and 
now  offer  the  public  a  perfected  temperature-controlled  air-cooled  Roasting  Furnace. 


The  General  Chemical  Company 

25  Broad  Street  Herreshoff  Furnace  Department  NeW  York,  N.  Y. 

Pacific  Coast  Agents: — 

Pacific  Foundry  Company,  18th  and  Harrison  Streets,  San  Francisco,  Cal. 
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You  Want  a 
Copy  of  This 
Free  Book 


Every  man  who  has  anything  to  do 
with  the  treatment  of  cyanide  pre¬ 
cipitate  wants  a  copy  of  the  book — 

“The  Treatment  of  Cyanide  Pre¬ 
cipitate.”  For  it  is  the  best,  the 
most  up-to-the-minute,  the  most 
authoritative  hand  book  on  this 
subject  extant. 

Mr.  Herbert  Megraw,  who  wrote  “The 
Treatment  of  Cyanide  Precipitate,”  was 
“brought  up”  in  the  metallurgical  plants  of 
Mexico  and  within  the  past  year  has  visited 
every  metallurgical  plant  in  the  United 
States. 

In  the  book  he  tells  of  the  Homestead  Acid  Treatment  System,  the 
Taverner  Reverberatory  Furnace  System,  the  remarkable  results  at 
Tonopah  Belmont  and  much  besides. 

You  want  his  book  for  its  comprehensiveness,  its  authoritativeness. 
We  want  you  to  have  it  because,  incidentally  it  gives  an  entirely 
impartial,  fair  statement  of  what  Monarch  and  Monarch- Rockwell 
Furnaces  are  doing. 

Just  fill  in  and  return  the  coupon — no  bother,  no  obligation,  no  cost 
to  you.  You  simply  get  a  book  that  is  worth  getting. 

The  Monarch  Eng.  &  Mf  g.  Co. 

1206  American  Bldg.,  Baltimore,  Md.,U.S.A* 


Specialists  in  Mill 
Equi  p  m  e  nt, 
Mfgs.of  the  Mon- 
arch-Rockwell 
Double  Chamber, 
the  M  o  n  a  r  c  h 
Steele-H  a  r  v  e  y 
Crucible  Tilting 
and  the  Monarch 
Crucible  Tilting 
Metal  Furnace — 
all  patented. 
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The  Monarch  Eng.  &  Mfg.  Co., 

1206  American  Bldg., 

Baltimore,  Md. 

Send  me  a  copy  of  “The  Treatment  of  Cyanide  Pre¬ 
cipitate.” 

Name . 

Company . 

Address . 
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Drift  with  Your  Stoper? 


Of  course,  if 
it’s  a  Reverse- 
Feed  Sullivan! 


IN  many  instances, 
it  is  a  conveni¬ 
ence  to  be  able  to 
stope  and  drift  with 
the  same  drill.  The 
Sullivan  Reverse- 
Feed  Stoper  fills  this 
requirement  admir¬ 
ably.  For  drifting, 
the  feed  cylinder  is 
gripped  in  a  simple 
clamp,  that  slips  into 
a  standard  rock  drill 
saddle  on  a  bar  or 
column  arm. 


/  When  the  drift  is  drilled  up,  the  loosening  of  one  bolt 

frees  the  tool  for  another  round  of  uppers  in  the  stope. 
Air- Jet  Stopers  are  recommended  where  many  flat 
holes  are  needed.  A  blast  of  air  through  the  bit 
1  \  keeps  the  hole  clean.  Where  dust  is  objectionable, 

\  a  water  spray  may  be  attached  to  the  drill. 

\  There’s  a  Sullivan  Stoper  just  suited  to  give  best 
^  results  in  your  working  conditions.  Bulletin  266-G. 

Sullivan  Air  Jet  Drifting  Stoper,  with  Water  Spray  Aif  ComprCSSOrS  Rock  DflllS  DiaillOlld  DflllS 


SULLIVAN  MACHINERY  CO. 

o.  Michigan  Avenue  Chicago,  U.  S.  A 


St.  Petersburg 
St.  Jx>ui8 
The  Hague 


Joplin 

Sydney 

Denver 


Shanghai 
El  Paso 
Turin 


San  Francisco 
Tokio 
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KNOX 


COIORADO  IRON 


WORKS  COMRVNY 


'//■K 


1 


ORE  SMELTINQ 
E<iUIPMENTS 


ORE  MILUNG 
MACtllNERir 


Colorado  Iron  Works  Co. 

Denver,  Colo.,  U.  S.  A. 


One  Sent  Free  to  Prove  Its  Worth 

We  realize  that  we  must  convince  you  that  the  Knox  Throttle  Valve  is  better.  This  is  why  ^4 

we  will  send  one  free  to  all  who  sign  the  attached  coupon. 

You  don’t  have  to  be  a  big  user.  So  long  as  you  use  throttle  valves  at  all,  you  will  . 

want  to  know  how  much  better  the  Knox  is. 

And  there’s  no  red  tape  to  our  offer  and  no  obligation  on  your  part. 

Three  sizes — f",  1".  Just  sign  the  coupon  and  mail  to  us. 

Knox  Mfg.  Co.,  Inc.,  / 


821  Cherry  St., 


Philadelphia 


o®‘' v*®' 


The  Impact  Screen 


It  has  been  in  just  those  mills 
where  the  full  advantage  of  effi¬ 
cient  sizing  is  most  keenly  ap¬ 
preciated,  and  where  the  greatest 
capacity  and  lowest  cost  of  main¬ 
tenance  are  demanded,  that  the 

Impact  Screen  has  most  signally  de¬ 
monstrated  its  superiority  over  all 
other  Screening  devices. 

It  has  most  emphatically  “made  good.” 
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Send  us  details  of  your  requirements. 


New  York,  50  Church  Street 


The  Wellman-Seaver-Morgan  G>mpany 

Cleveland,  Ohio,  U.  S.  A. 

I  Street  Denrer,  611  Ideal  Bldg. 


W-S-M  Electric  Hoists  for  Heavy  Duty 


THE  GOODYEAR  TIRE  &  RUBBER  COMPANY 

Belting  Department,  AKRON,  OHIO 

Toronto,  Canada  London,  England  Mexico  City,  Mexico 

Write  Ut  on  Anything  You  Want  in  Rubber. 


Strength  and  efficiency  are  the  first 
considerations  in  designing  W-S-M 
ELECTRIC  HOISTS.  Note  the 
massive  proportions  of  Bed  Plates 
and  Housings,  Gears  and  Motor. 

This  Hoist  handles  a  train  of  50  load¬ 
ed  cars  weighing  170  tons  on  a  maxi¬ 
mum  grade  of  6%  for  a  maximum 
haul  of  9000  feet.  Duplicate  of  this 
hoist  has  since  been  installed  at 
Canadian  -  Collieries  (Dunsmuir), 
Ltd.,  Vancouver  Island,  B.  C. 


Goodyear  Conveyor  Belts  have  a  stronR,  durable  cover  that  re¬ 
sists  abrasion  and  weather.  The  breaking  strain  of  the  cover 
alone  is  over  a  quarter  of  a  ton  to  the  square  inch.  Separation 
between  the  first  ply  of  friction  and  the  rubber  is  prevented  by  the 
stretch  and  life  of  the  cover  that  takes  up  the  strain. 

The  duck  is  speciajly  woven.  The  rubber  friction  is  also  of  the 
highest  quality.  This  permeates  the  duck  so  thoroughl.v  that  ply 
separation  simply  cannot  occur. 

And  this  belt  has  the  exclusive  Metsler  edge 
that  prevents  fraying,  rot  and  mildew.  All  in 
all  it  is  a  belt  of  real  service  —  real 
ECONOMY. 


Ask  Goodyear 

Goodyear  efficiency  experts  will  gladly  co-operate  with  you  in 
determining  just  what  l>elt  to  use  for  any  purpose.  They  will 
tell  you  the_  “why”  of  it.  Remember  that  Goodyear  quality  dom¬ 
inates  in  this  field  as  in  tiredom.  You  assume  no  expense  or  obli¬ 
gation  in  asking  questions. 


700  H.P.  Electric  Slope  Hoist.  K^.stone  Coal  &  Coke  Co., 
Greensburg,  Pa. 


That  is  what  you  pay  for — that  is  what  you  should  get.  And 
that  is  what  you  do  get  in  Goodyear  Conveyor  Belting.  No  exas¬ 
perating  delays — no  costly  shut-downs,  no  expensive  cessation  of 
operation. 


Gooelotear 

AKRON,  OHIO 

Conveyor  Belting 


w  W  "The  weaving  of  wire  cloth  is  in  itself  largely  mechanical  but  the  selection  of  ' 

the  material  to  be  used  in  the  manufacture  of  wire  cloth  fot  any  special  service  is  of 
vital  importance  and  should  be  given  the  utmost  care  and  consideration.” 

Length  of  life  of  screening  depends  on  the  quality  of  material  used  and  the  style  of  weave.  Years 
of  experience  in  the  production  of  screening  that  lasts  the  “best  that’s  made”  guarantees  good,  long, 
honest  service  in  any  Ludlow-Saylor  product. 


Perfect  Double  Crimped 
Wire  Cloth 


is  woven  so  that  the  wires  are  uniformly  crimped 
both  in  the  warp  and  shoot  giving  the  same 
height.  This  presents  a  uniform  wearing 
surface  to  the  action  of  the  material  screened  ^ 
and  makes  both  wires  perfectly  stationary.  * 

“Perfect”  Screening  on  your  crushers  means  less 
changing  of  screens,  a  more  uniform  product  and  a 
greater  tonnage  per  dollar  invested  in  screens. 

^  Booklet  “45”  proves  these  facts. 

Better  write  for  a  copy  NOW. 

The  Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 
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Screen  Durability 


Little  Screening 
Talks  No.  3 


67%  REPEAT  ORDERS 


Material  elaniflad  In  pro-  No  elassiflea- 
portion  to  its  state  of  re-  tion  of  ma 
diletion.  Forces  ciassified  teriai  or 
in  proportion  to  the  work 


to  be  done. 


OUT  OF  THE  TOTAL  NUMBER 
OF 


HARDINGE  MILLS 

IN  OP€RATION  TODAY  67% 
WERE  INSTALLED  AFTER 
THEIR  PURCHASERS  HAD 
TRIED  HARDINGE  MILLS  IN 
THEIR  OWN  PLANTS  AND 
FOUND  THAT  THEY  DO 

ADJUST  ENERGY  TO  WORK. 


London  Office: 
Saiisbury  House 


HARDINGE  CONICAL  MILL  CO. 

50  CHURCH  ST.,  NEW  YORK 

,  ,  e  ■  *  ..  Mine  &  Smeiter  Supply  Co.,  Salt  Lake  <^*yt 

Local  Sales  Agents:  Hendrie  &  Bolthoff  Mfg.  A  Supply  Co.,  Denver,  Colo. 


Cable  Address: 
Halharding,  New  York 


29. 
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per  ton  of  ore  mined 

We  know  what  ore  mining  means 
and  we  have  built  that  knowl¬ 
edge  right  into  MARION  Steam 
Shovels.  Constant  service,  low 
operation  and  upkeep  costs,  big 
capacity,  durable  construction — 
all  are  a  part  of  the  standard 
equipment  of 


Steam  Shovels 

That’s  why  they  are  being  used 
where  the  work  is  hardest,  where 
break-downs  and  delays  mean 
an  idle  plant  and  great  loss  of 
money. 

MARION  Shovels  are  the  prod¬ 
uct  of  30  years’  experience  in  the 
building  of  excavating  ma¬ 
chinery.  Every  part  of  our  ma¬ 
chinery  is  subjected  to  both 
chemical  and  physical  tests  and 
then  the  shovels  themselves  are 
put  through  a  further  rigid  test 
under  their  own  steam. 

Why  not  write  TODAY  for 
Catalog  54  and  full  information? 

The  Marion  Steam  Shovel 
Co.  Station  D  Mafion,  Ohio 


You  Are  Anxious 
to  Save  Money 

You  naturally  employ  the  most  efficient 
methods  possible  in  the  operation  of  your 
mine. 

Have  you  started  drying  your  ore  before 
shipment?  It  is  frequently  less  expensive 
to  evaporate  the  water  from  ores  than  to 
pay  freight  charges  for  its  transportation. 

In  drying  of  iron  ore  there  is  also  a  premium 
obtained  from  the  higher  iron  content  in 
the  ore. 

RUGGLES-COLES 

Ore  Dryers 

are  now  in  use  drying  ores  and  con¬ 
centrates  and  are  in  successful  opera¬ 
tion  where  dryers  of  less  rugged  con¬ 
struction  have  failed.  They  are  also 
in  use  in  locations  where  fuel  is  so 
expensive  that  no  other  dryer  could 
be  profitably  used. 

Write  us  for  a  list  of  users  of  Ruggles- 
Coles  Double  Shell"  Dryers. 

Ruggles-Coles 
Engineering  Co. 


McCorimck  Bldg. 
CHICAGO 


50  Church  St. 
NEW  YORK 


Details  of  Ore  Dryer 
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American  Bridge  Company 

Hudson  Terminal-30  Church  Street,  NewTork 


Steel  Approach  to  Ore  Dock  No.  2  for  Great 
Northern  Railway  Company, 

Sui>erior,  Wia. 


Eiport  RepreuaUtive: 

Uaitcd  States  Steel  Prodacts  Co!,  30  Cbarck  St.,  N.  Y. 


/Hanu/acturers  Steel  Structures  of  all  classes 

particularly  ErTOGES  AND  Buildings 


The  “Cochise"’  Is  Strictly 
A  One-Man  Rock  Drill 

The  high  efficiency  of  Cochise  Piston  Rock  Drills  is  not  offset  by  high  operating 
costs — it  is  light  in  comparison  with  other  one-man  machines  and  has  a  drilling 
capacity  which  exceeds  all  others  of  similar  cylinder  dimensions. 

The  air  consumption  is  at  least  from  25  to  50%  less  per  minute  or  per  footage  of 
hole  drilled  than  the  next  best  machine. 

The  Cochise  is  equally  efficient  in  either  drifting,  sinking  or  raising. 

Write  for  Descriptive  Circular. 

Cochise  Machine  Company,  Los  Angeles,  Cal. 

1 _ 


SALES  OFFICES 


NEW  YORK,  N.  Y.,  30  Charcii  Street 
Pbiladeiphia,  Pa.,  Penatylraaia  Boildiag 
Bostoa,  Matt.  .  .  Joba  Haacock  Bldg. 
Baitiaiore,  Md. ,  Coatinealal  Trast  Bldg. 
PITTSBURGH,  PA.  .  .  Frick  Baildiag 
Rochester,  N.  Y.  ...  Powers  Block 
Baffalo,  N.  Y.  .  Mariae  National  Bank 
Cmcinaati,  Ohio  .  Union  Trust  Building 
Atlanta,  Ga.  .  .  .  .  Candler  Building 
Cleveland,  Ohio  .  Rockefeller  Building 
Detroit,  Mkh.,  Beecher  Ave.dt  M.C.R.R. 


CHICAGO.  ILL.,  208  South  U  Salle  St. 
St.  Louis,  Mo. ,  Third  NatT  Bank  Bldg. 
Denver,  Colo.,  Fkst  NatT  Bank  Building 
Salt  Lake  City,  Utah,  Walker  Bank  Bldg. 

Duluth,  Mian . Wolvin  Building 

Minneapolis,  Minn., 7th  Ave  &2nd  St.,S.  L 

Pacific  Coast  Representative: 

U.  S.Steel  ProductsCo.  Pacifk  Coast  Dept. 
SAN  FRANCISCO,  CAL.,  Rialto  Building 
Portland.  Ore.  ...  .  Selling  Building 
Seattle,  Wash., 4th  Ave.So.Cor.Coan.St. 
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Small  Turbines 

For  AX>  and  D.C.  Work, 

Condensing  or  Non-condensing; 

Light  and  Compact 
Reliable  and 
Efficient. 

The 

Westinifhouse 
Machine  Co. 


Fairbanks-Morse  Air  Compressors 


Belted  Type 


Prime  Movers 
and  Auxiliaries 


Fairbanks,  Morse  &  Co. 


New  York  Chicago  San  Francisco  St.  Paul 

St.  Louis  Denver  T,os  Anpeles  Spokane 

Omaha  Salt  Lake  City  Portland  Seattle 


East  Pittsburgh,  1 


Two-Stage  Double  Acting 
Single-Cylinder  Double  Acting 
Duplex  Double  Acting 


Two-stage  Horizontal  14  x  9  x  10 
Compressor  equipped  with  copper 
tube  intercooler  and  semi-rotative 
type  mechanically  operated  suction 
valves. 

Oil  En^nes  Crushers  and  Rolls 

Producer  Gas  Engines  Rock  Drills 

Boilers  Drill  Sharpeners 

Air  Compressors 


In  sizes  for  practically  every  mining 
requirement.  Built  with  the  rugged¬ 
ness  that  characterizes  Fairbanks- 
Morse  machinery. 

Steam  and  Power  Pumps  Oil  Engine  Hoists 

Electric  Motors  Electric  Pumps 

Electric  Hoists  Electric  Light  Plants 
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No,  5 — Drums 

Winning  Features  of 

Vulcan  Hoist  Design 

lMETER  and  width  of  Vulcan  the  spiders  have  generous  cross-section  and  are 

calculated  from  rope  diameter,  placed  so  as  to  equalize  rope  pressure  on  the  shell, 

of  feet  to  be  wout^  and  the  spiders — cast  separately — are  joined  by 

WUc  in  fitted  bolts  in  reamed  holes  to  the  end  flanges, 

eir  end  flanges,  are  fitted  with  ^  study  of  the  illustration  reveals  the  sturdmess 

ders.  These  distribute  the  wind-  o*  Vulcan  drums  and  other  hoist  parts,  that  to- 

ig  the  shaft,  and  are  accurately  gether  make  possible  the  uniformly  high-grade 

leated  if  tight,  and  brass-bushed  and  reliable  service  for  which  Vulcan  Hoists  are 

h  a  friction  clutch.  The  arms  in  noted.  Let  us  assist  you  with  your  hoist  problems. 


f 
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Positions  Wanted,  i  rents  a  word,  minimum  charge  50  cents  an 
insertion,  payable  in  advance. 

Positions  Open,  (Civil  Service  Examinations),  Employment  Agen¬ 
cies  (Labor  Bureaus),  Business  Opportunities,  Wanted  (Agents  and 
Salesmen — Contract  Work).  For  Sale,  5  cents  a  word,  minimum 
charge,  $1.(M)  an  insertion. 

Miscellaneous  (Educational — Books)  10  cents  a  word,  minimum 
charge  $1.50  an  Insertion. 

(^ount  five  words  for  keyed  address  care  of  New  York;  six  for  Chi¬ 
cago.  Abbreviated  words  or  symbols  count  as  full  words. 


Copy  should  reach  us  not  iater  than  Saturday  morning  for  ensuing 
week’s  issue.  Answers  addressed  to  our  care,  505  Pearl  St.,  New 
York  or  1144  Monadnock  Block,  Chicago  will  be  forwarded  (except- 
ign  circulars  or  similar  literature). 

No  Information  given  by  us  regarding  keyed  advertiser’s  name  or 
address. 

Original  letters  of  recommendation  or  other  papers  of  value  should 
not  be  inclosed  to  unknown  correspondents.  Send  copies. 
Advertisements  calling  for  bids,  $3.60  an  inch  per  insertion. 
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TECHNICAL  MINING  ENGINEER,  eight  years’  practical 
experience,  sample  boy  to  manager;  hard  ores.  P.  \V.  720, 
Engineering  and  Mining  Journal. 

MASTER  MECH.4NIC  of  broad  experience  in  mining,  mill¬ 
ing  and  smelting  open  for  engagement  at  once.  P.  W.  773, 
Engineering  and  Mining  Journal. 

GR.4DUATE  MINING  ENGINEER,  twenty  seven  years  old, 
single,  three  years’  practical  experience,  wishes  change  to 
position  offering  better  future.  Address  Box  65,  Alta,  Utah. 

ASSAYER,  CHEMIST,  ORE  BUYER,  last  six  years  with 
mining  company  in  Mexico,  open  for  engagement  anywhere; 
best  references.  P.  W.  717,  Engineering  and  Mining  Journal. 


SALESMAN — Mining  engineer,  33,  technical  graduate.  Ion  ^ 
experience  running  mines  in  United  States.  Canada  and  Mex¬ 
ico,  would  like  to  afHliate  with  responsible  progressive  min¬ 
ing  and  milling  machinery  concern.  P.  W.  722,  Engineering 
and  Mining  Journal. 

OPEN  FOR  ENGAGEMENT  AS  MANAGER,  graduate  min¬ 
ing  engineer  of  e.xecutive  ability  and  large  experience  in  this 
and  foreign  countries;  thoroughly  up  in  the  best  practice  in 
mining,  milling,  cyaniding  and  mechanical  equipment.  P.  W. 
765,  Engineering  and  Mining  Journal. 

MINING  ENGINEER  open  for  engagement;  33  years  old. 
single;  Columbia  graduate;  seven  years'  experience  in  United 
States.  Canada,  and  Mexico  in  managing,  engineering  and 
examining  mines;  good  organizer;  capable  of  getting  results 
fiom  all  classes  of  labor;  keen  executive  ability.  I*.  \V.  721, 
Engineering  and  Mining  Journal. 


SUPERINTENDENT  desires  position;  20  years’  experience 
in  gold  mines;  first  class  executive  and  practical  mlllman; 
technical  graduate.  P.  W.  638,  Engineering  and  Mining 
Journal. 

GRADUATE  MINING  ENGINEER,  at  present  employed  as 
general  superintendent  of  large  property,  desires  position  as 
general  manager  or  superintendent;  highest  references  from 
present  employers.  P.  W.  715,  Engineering  and  Mining 
Journal. 

PRACTICAL  MILL  SUPERINTENDENT,  specialty,  con¬ 
centration  and  cyaniding  gold  ores;  15  years’  experience  with 
largest  companies;  skilled  in  ore  testing,  design,  operation 
and  Handling  dumps  and  tailings.  P.  W.  701,  Engineering 
and  Mining  Journal. 

ACCOUNTANT  AND  BOOKKEEPER,  single,  age  33.  desires 
position;  13  years  experience  with  mining  companies;  thor¬ 
ough  knowledge  of  book  keeping,  payrolls,  costs,  typewriting, 
and  all  duties  connected  w'ith  mine  office;  excellent  references. 
P.  \V.  711,  Engineering  and  Mining  Journal. 

MINING  ENGINEER  AND  GEOLOGIST,  who  has  had  a 
long  experience  in  North  and  South  America,  is  open  for  an 
engagement  to  do  exploration  and  development  work.  P.  W. 
709,  Engineering  and  Mining  Journal. 

GRADUATE  CIVIL  ENGINEER,  .31,  nine  years’  experience 
on  miscellaneous  construction  woik.  Including  two  years  on 
copper  blast  furnaces  and  converters;  salary,  $2400.  P.  \V.  712, 
Engineering  and  Mining  Journal 


-VMERIC.AN  MINING  ENGINEER,  18  years’  practice  in 
mining,  milling,  smelting  and  cyanide  treatment,  directly  and 
coincident  with  10  years’  management  divided  between  two 
large  and  successful  concerns  of  the  Republic  of  Mexico, 
seeks  position  as  manager  or  engineer  w'ith  responsible  min¬ 
ing  concern  operating  In  South  America.  Read,  w'rite  and 
speak  the  Spanish  language  correctly  and  fluently;  thoroughly 
familiar  with  laws  and  customs,  and  claim  ability  to  attain 
highest  efficiency  and  economy  possible  in  w'orking  the  Latin- 
American  races;  age  40  years;  health  robust;  minimum  salary 
acceptable,  $5000  U.  S.  cy.  per  year;  best  of  references.  P. 
723,  Engineering  and  Mining  Journal. 


FOUR  SHOWINGS  OF  MICA,  in  close  proximity  to  General 
Electric  mine  at  West  Rumney,  N.  H.  If  vou  are  in  any  way 
interested  address  W.  D.  Stinson,  West  Rumney.  N.  H. 

FOR  SALE — Assay  office  and  chemical  laboratory  in  west¬ 
ern  mining  center;  good  opportunity  for  competent  man.  B.  O. 
718,  Engineering  and  Mining  Journal,  Chicago. 


FOR  SAI^E 


FOUR  100-HP.  fire  box  return  tubular  boilers,  Tico  type, 
never  been  used,  guaranteed  by  bond  and  Hartford  papers. 
F.  S.  719,  Engineering  and  Mining  Journal. 


FOR  SALE 

1 — 150  H.  P.  .4tla.s  Corliss  Engine. 

1 — 15  II.  P.  Fairbanks-Morse  Gas  Hoist. 

1 — 10"  by  14"  Steam  Hoist. 

1 —  5'  overhead  drive  Huntington  Mill. 

2 —  5'  under  drive  Huntington  Mills. 

2 — No.  2  Dodge  Roek  Crushers. 

I  have  a  complete  line  of  Mill  and  Miring  Supplies. 

Send  for  stock  sheet. 

D.  J.  McMASTER,  1112  to  1120  Folsom  St.,  San  Francisco,  Cal 

FOR  QUICK  SALE 

One  Ingersoll-Rand  Class  “PE2”  AIR  COMPRESSOR 

Compound  air  cylinders  17J'^  x  104"  x  16",  878  eu,  ft.  per  min.,  100  lbs. 
pres-sure,  direct  connected  on  shaft  to  1.5()  H.P.  G.  E.  Co.,  220  volt 
direct  current  225  R.P.M.  motor.  Clearance  controller.  Outfit  has 
run  150  hours.  Attractive  price  to  move  quickly.  Write  or  wire 

GEO.  S.  GITHENS,  200  Congress  St.,  Boston,  Mass. 

FOR  SALE — Titaniferous  Ore  (Ilmenite) 

A  wage  Aoalyiif —  Silica,  Lime  and  Magnesia,  7  to  8 

Iron  Oxide,  56  to  60  per  cent.  P®*"  ®®6t. 

Titanic  Oxide,  35  to  40  per  cent.  No  Sulphur  nor  Phosphorous. 

Samples  and  prices  on  request. 

Manitou  Iron  Mining  Company 

Room  50  364  Unireraity  Street,  Montreal 

FOR  SALE  CHEAP 

Second  Hand  Smelter  Machinery.  All  in  good  condition. 

1 — 20"  and  .34"  x  42" — 300  H.P.  ~y — No.  7  Cycloidal  Connersville 

Cross-compound  Corliss  Engine.  Blowers. 

1 — 1.50  H.P.  Babcock-W’ilcox  Boiler  1 — 13"  x  12" — W)  H.P.  high  speed 

1 — 100  H.P.  Babcock- W'ileox  Boiler  engine. 

Prices  and  full  information  on  rc<iue.st.  or  can 
be  inspected  at  Keswick,  8ha.sta  County,  Calif. 

THE  MOUNTAIN  COPPER  CO.,  Ltd.,  332  Pine  St.,  San  Franciaeo,  Cal. 

YOU  CAN’T  LOOK  INTO  THE  EARTH 

but  we  can  get  you  a  large  clean  core  of  all  strata 
under  your  land  to  be  examined  In  broad  daylight. 

7  o  guess  work. 

THE  J.  A.  BRENNAN  DRILLING  CO. 

Home  Office —  Field  Office —  ^ 

Scranton,  Pa.  30  Carson  St.,  PlttsburglL  Pa# 

JAMES  L.  NORRIS  :  : 

Member  Patent  Law  Association.  Counsellor  In  Patent  Causes. 

Solicitor  of  Ameri-  13  A  'T'T?  XTT^C 
can  and  Foreign  ST  X  11/  X  l3 

Information  sent  free  on  reguest. 

Norris  Building  Washington,  D.  C* 
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Pensacola  Tar  &  Turpentine 
Company,  Gull  Point,  Fla. 

F.  E.  Mariner,  President 


Special  Shovels 

Figure  it  out — 

ran  you  afford  to  buy  other  shovels,  if  our  8pcriul  shovels  will  handle 
enouRh  more  material  per  man  to  pay  for  themselves  over  the  other  shovels? 
We  will  guarantee  above  results. 

The  Conneaut  Shovel  Company,  Conneaut,  Ohio 


Carbon  (Black  Diamonds)  and  Bortz 

For  Diamond  Drills  and  All  Mechanical  Purposes 

ABR.  LEVINE  -  35  Nassau  St.,  New  York 

Hifthest  Prices  Paid  For  Used  Stones  and  Fragments 


Rubber  inside- 
Metal  outside- 


Makes  this  the  most  economical  hose 

■"  J-M  Flexible  Metallic  Hose  has  an  inner  lining  of  rubber 
and  an  outer  protecting  armor  of  interlocking  metal 
spirals.  When  the  inner  tube  wears  out  it  can  be  re¬ 
newed  at  a  small  cost.  The  outer  armor  will  outwear  many 
inner  tubes  and  gives  the  inner  tube  long  life. 

That  is  why  you  get  maximum  service  at  the  lowest 
cost  when  you  use 

4^  Metallic  Hose 

Practically  indestructible  under  ordinary  working  conditions. 
Can’t  be  put  out  of  service  unless  both  inner  tube  and  armor  are 
punctured.  And  a  crushing  strain  of  300  to  800  lbs.  to  each  four 
turns  of  its  armor — or  a  direct  end  pull  of  1000  to  3000  lbs. — won’t 
fracture  it. 

Can’t  kink  or  buckle  and  is  absolutely  pressure-tight  under  all  condi¬ 
tions. 

Write  nearest  Branch  for  Booklet. 

H.  W.  JOHNS-MANVILLE  CO. 


Albany 

Baltimore 

Boston 

Buffalo 

Chicago 

Cincinnati 


Cleveland  M 

Dallas  1 

Detroit 
Indianapolis 
Kansas  City 
Los  Angeles  ■« 


Louisville 
Milwaukee 
Minneapolis 
New  Orleans 
New  York 
Omaha 


Philadelphia 

Pittsburgh 

San  Francisco 

Seattle 

St.  Louis 

Syracuse 


THE  CANADIAN  H.  W.'JOHNS-MANVILLE  CO.,  LIMITED, 
Toronto  Montreal  W’lnnlpeg  Vancouver  2079 


“Michigan”  Is  Naturally 
Acid-Proof 

Michigan  Improved  Wood  Pipe  is  the  very  opposite  of  metal  piping 
which  is  the  natural  victim  of  acid  permeated  mine  water.  No  matter 
what  you  do  to  metal  piping  you  cannot  possibly  make  it  stand  up 
under  acid  permeated  water  a.s  wood  piping  does  without  any  treatment. 
Michigan  Improved  Wood  Pipe  is  strong,  Gght,  burst-proof,  inexpensive 


m 


Michigan  Pipe  Co.,  Bay  City,  Mich. 

Represented  in  Pa.  .Anthracite  District  by  Scranton  .Supply  and  Mchy. 
Co.,  Scranton,  Pa. 


minEAPHOne 


An  unfailing  system  that  puts  every  man  in  your  mine  within  reach  of  your  voice 


FSiilsl 


WHY  HENDRICK  SCREENS  ARE  THE  BEST 

Our  facilities  for  perforating  metals  of  every  description  cannot  be  excelled.  Our  experi¬ 
ence  covers  a  period  of  more  than  twenty  five  years  of  specializing  on  this  one  subject. 


Does  this  mean  anything  to  you? 


HENDRICK  MANUFACTURING  CO.,  Carbondale,  Pa. 

NEW  YORK  OFFICE.  30  CHURCH  STREET 
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See!  Wood  Pipe 
Replacing  Steel! 


Our  Wood  Tanks  Are  Just  As  Superior 

for  they  are  made  of  the  same  material.  Best  for  commercial  and  do¬ 
mestic  use,  water  storage  and  mining  operations.  Let  us  tell  you  ALL 
about  our  line  of  tanks  and  machine  banded  and  continuous  stave  pipes. 

Write  now. 

PACIFIC  TANK  &  PIPE  CO. 

Address  Nearest  Office 

316|  Market  Street,  San  Francisco,  Cal.  Box  143,  Kenton  Station,  Portland,  Ore. 
411  Equitable  Bank  Building,  Los  Angeles,  Cal. 


The  wood  pipe  is  our  pipe  made  of  durable  specially  selected 
California  Redwood.  It  is  replacing  the  steel  pipe  because 
the  latter  corroded  and  rusted  and  gave  endless  trouble. 

Our  pipe,  made  of  either  Redwood  or  Douglas  Fir,  will  not 
corrode,  rust  or  scale,  will  be  practically  as  permanent  as 
cast-iron.  Saturated  Redwood  or  Douglas  Fir  are  practi¬ 
cally  immune  to  decay.  Our  pipe  has  advantages  over 
both  cast  iron  and  steel  in  ease  of  handling,  less  cost  of 

transportation  and  low  price.  It  has  advantage  over  cast 
iron  in  elimination  of  breakage  in  transit  and  laying. 


Facts  About  “NATIONAL”  Pipe  That  Every 
Mining  Engineer  Should  Know 


frrrf^'AL 


The  first  of  a  series  under  this  heading  will  be 
published  in  a  two-page  announcement  to  ap- 
TCar  in  the  July  4th  issue  of  Engineering  and 
Alining  Journal.  Be  sure  to  read  the  first 
number! 


NATIONAL  TUBE  COMPANY, 


PITTSBURGH,  PA. 


The  Dorr  ClassiRer  The  Dorr  Agitator 

The  Dorr  Continuous  Thickener 

Write  for  Catalog  and  Data 

THE  DORR  CYANIDE  MACHINERY  CO. 

734  First  National  Bank  Bldg.,  Denver,  Colo.  Cable  Address  "Dorr" 
30  Church  Street,  New  York  City,  N.  Y.  Cable  Address  "Dorrclass” 

17  South  Street.  London,  Kng.  Cable  Address  “t'yandormac” 

(.'odes:  Bedford-McNelll  and  Western  Union 


We  Are  Glad  to  Advise  You 

As  to  what  WE  can  do  toward  supplying  your 
mine  pipes. 

It  costs  you  nothing  to  find  out  what  we  have  to  offer 
and  it  may  prove  to  be  of  very  great  advantage  to  you. 

We  have  a  large  and  most  complete  plant  and  are  able  to 
turn  out  all  orders  and  contracts  most  promptly.  Write. 


WASHINGTON  PIPE  &  FOUNDRY  COMPANY 

1512  to  1620  Center  St.,  and  3001  to  3019  Jefferson  St.,  Tacoma,  Wash.,  U.  S.  A. 


Hydraulic  Mining — Yukon  Gold  Co. 

Water  supplied  through  TAYLOR  SPIRAL  RIVETED  PIPE 

New  York,  Jan,  10,  1911. 

“Gentlemen:  Wc  beg  to  acknowledge  yours  of  Jan.  9th,  mak¬ 
ing  inquiry  as  to  our  experience  with  your  Spiral  Riveted  Pipe. 

Our  first  use  of  Spiral  Riveted  Pipe  was  in  connection  with  our 
hydraulic  mining  operations  as  distributing  lines  from  our  main 
ditch  system.  The  pipe  was  given  severe  service  and  proved 
entirely  satisfactory.  We  are  now  using  it  in  diameters  up  to  42 
inches  and  heads  up  to  530  feet.  We  have  found  the  pipe  easy  to 
lay  and  handle,  strung  for  its  weight  and  generally  satisfactory. 

Very  truly  yours, 

(Signed)  Yukon  Gold  Co. 

O.  B.  Perry,  Gen.  Mgr.’* 

Catalog  and  Special  Prices  on  request. 

AMERICAN  SPIRAL  PIPE  WORKS,  Chicago,  III. 


Scattered  over  the  World 

in  every  clime  are  REDWOOD 
tanks  of  sturdy  worth. 

In  frigid  Alaska  and  torrid 
Tropics  our  Redwood  tanks  are 
giving  service  under  every 
condition  and  climate. 

They  stand  out  as  the  Acme  of 
tank  construction. 

Economical,  Efficient,  Everlast- 


Redwood  Tanks 

are  constructed  of  Clear,  Air  Dried 
Redwood  from  the  great  Redwood 
forests  of  California. 

Easily  worked,  the  soft,  even  grain  of 
Redwood  adapts  itself  admirably  to 
tank  construction. 

Becoming  readily  saturated,  the  joints 
are  perfect  and  the  wood  is  protected 
from  rot. 

F'ifty  years  is  a  short  life  for  a  Red¬ 
wood  tank. 

Consider  all  points. 

Decide  on  Redwood. 


EMPIRE 
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“EMPIRE” 

PROSPECTING 

DRILLS 


NEW  YORK 
ENGINEERING  CO. 

2  Rector  Street 
New  York 


“EMPIRE” 
PLACER  MINING 
MACHINERY 


Redwood  Manufacturers  Co. 


Dept.  C. 


806  Kohl  Bldg., 


San  Francisco,  Cal. 


DREDGES 
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Double  Gear,  Reversible  Mine  Hoist  with  Post  Brake 
Built  With  Low  Side  Stands 


INDUSTRIAL  WORKS 
LOCOMOTIVE  CRANES 

are  used  by  mines  and  smel¬ 
ters  to  reduce  liandling  costs. 

Industrial  Works,  Bay  City,  Mich. 


Have  you 
our  large 
Catalog 
No.  108  N? 


Good  Gears — Nothing  Else 
Made  on  the  Pacific  Coast 

Any  type  gear — any  size  lip  to  91"  cut  and  delivered  promptly. 
Send  your  next  gear  order  to  the  largest  gear-cutting  plant  on  the 
Pacific  Coast  and  get  it  filled  promptly — and  perfectly.  Write. 

Pacific  Gear  &  Tool  Works,  San  Francisco,  Cal. 


Elevating,  Conveyin|r  and 
Power  Transmission  Machinery 

Submit  us  your  requirements  and  we  will  furnish  plans,  with 
estimates  of  cost.  Our  engineering  service  always  at  your  disposal. 

The  Webster  MT’g  Company,  New“'^Srk  Tiffin,  0. 


Lidgerwood  Mfg.  Co. 

96  Liberty  Street  New  York 

Chicago  Pittsburgh  San  Francisco 

Seattle  London 


Root  Water  Tube  Boilers 
Follow  the  Trail 

Across  the  wilderness — out  in  the  wilds— up 
and  down  forested  slopes  where  even  mules  nust 
pick  their  way,  Root  Water  Tube  Boilers  follow 
the  trail  and  arrive,  in  sections,  ready  and  easy  to 
set  up. 

That’s  one  reason  why  they  are  so  ideal  for  mine 
use. 

Safety,  thorough  flexibility,  rapid  circulation, 
high  steaming  economy  and  durability — these 
are  some  of  the  points  about  Root  Water  Tube 
Boilers  worth  your  most  careful  consideration. 
Made  in  units  of  from  25  to  450  H.  P. 

Write  for  specifications  and  prices. 


Abendroth  &  Root  Mfg.  Co. 

Sales  Offices: 

45  Broadway  New  York  City 

Work*:  Newburgh,  New  York 
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Economy  In 
Buying  Gears 


Is  the  buying  of  such  gears  as  give 
the  longest  and  most  satisfactory  service  for  the  money 
and  power  expended  upon  them. 

Caldwell-Walker  gears  last  longer  than  others,  give 
higher  efficiency  under  actual  scientific  tests,  and  in  many 
cases  cost  no  more  than  inferior  gears.  ^ , 

H.  W.  Caldwell  (SL  Son  Co. 

CHICAGO — 17th  Street  and  Western  AvdnOe 
NEW  YORK 

Fulton  Bulldlntf.  Hudson  Terminal.  90  ChuroK  Street 


Flory  Hoists  Electrical 


Take  the  lead  and 
are  dependable  for 
mines  and  general 
hoisting.  Made  in 
all  sizes,  steam  and 
electrical.  Satis¬ 
faction  guaranteed. 


Write  For 
Catalog. 


S.  Flory  Mfg.  Co.,  Bangor,  Pa. 


We  have  spent  33  years 
studying  the  different  ore 
handling  problems.  And  our 
engineers  will  gladly  help 
you  solve  your  problems. 


The  Mond  Nickel  Co .,  Ltd.,  of  Conniston,  Canada,  use  this  40  cu.  ft.  Brownhoist  Special 
Grab  Bucket  on  a  15-ton  Brownhoist  Locomotive  Crane  for  handling  the  nickel  ore. 


Write  for  ^  on  Brownhoist  Grab  Buckets 

•'  Catalog  L  on  Brownhoist  Locomotive  Cranes 


THE  BROWN  HOISTING  MACHINERY  CO.,  Cleveland,  Ohio 

New  York  Pittsburgh  Chicago  San  Francisco  The  Colby  Engineering  Co.,  Portland,  Ore. 


And  today  this  bucket  is  working  in  this  large- 
lump  nickel  ore  at  a  very  great  saving  in  handling 
costs.  The  bucket  is  also  recommended  for  digging 
in  limestone,  all  large-lump  ores,  etc.  — 


HERE  is  one  kind  of  ore 

that  no  bucket  would  handle  until  this 


Brownhoist  Patent  Grab  Bucket 
was  tried 


yC4C/  {nt//€Cy 


PHILADELPHIA  GEAR  WORKS 


GEO.  B  <;R.VNT,  M  t 

1120  VINE  STREET  PHILADELPHIA,  PA. 


This  bucket  is  being  oper¬ 
ated  on  a  Brownhoist  Loco¬ 
motive  Crane  which  is 
noted  all  over  the  world  for 
its  fine  grab  bucket  opera¬ 
tion. 
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Krogh  Pump  Manufacturing  Co* 

147  •  159  Beale  Street  206  N.  Los  Angeles  St. 

SAN  FRANCISCO,  CAL  LOS  ANGELES.  CAL 


KroRh  Pumps 
are  absolutely 
water  bal¬ 
anced.  No 
thrust  collars 
are  used. 


Efficiency  is 
the  highest  at¬ 
tainable. 


Get  our 
Bulletin. 


Horisootally  Split  Direct  Motor  Driven  Pump, 
lilt  also  in  Multi  Stage  Types. 


The  Mine  A  Smelter  Supply  Co.,  repreaent  ue  in  the  following 
territory:  —  Salt  Lake  City  —  Denver  —  El  Paeo  —  New  York  CUy 


Every  ; 

De  Laval  Centrifugal  Pump 

is, tested  before  shipment.  A  copy  of  the  test  re¬ 
port  b  supplied  to  the  purchaser,  who  is  also  invited 
to-  witness  the  test. 

The  testing  floor  is  one  of  the^^ncipal  mean^  whereby  we  are 
enabled  to  achieve  and  guarantee  Ugh  efi|cien^B.  Our  proposi¬ 
tions'  are  based  on  accurate  knowledge  of^at  De  Laval  machines 
will  do  on  the  test  floor.  Repeated  testing  reveals  the  effects  of 
changes  of  design,  and  enables  us  continuously  to  improve  the  ma- 
chins.  “Cut  and  try”  puts  the  last  refinement  and  finishing 
touches  on  the  theoretical  design. 

If  you  are  interested  in  the  possibilities  of  large  high  duty 
centrifugal  pumps  for  water  works  and  other  services,  send 
for  our  new  Catalog  B.  49. 


The  Jackson 
Mine  Sinking  Pump 


is  practically  designed  by 
men  who  understand  the 
problems  of  shaft  sinking. 

Catalog  20-B  cites  the  particulars. 

BYRON  JACKSON  IRON  WORKS,  Inc. 

357-361  Market  Street,  San  Francisco,  Caliiomia 

Lm  Angeles:  212  No.  Angeles  St. 

Works:  West  Berkeley,  CsL 


DE  LAVAL 


Steam  Turbine  Co. 


Trenton,  N.  J. 


Accessibility  of  Inside 
bal  ___  Parts 


Pumps  and  Pumping  Engines 
Oil  Engines  and .  Gas  Engines 
National  Transit  Co.,  Oil  City,  Pa. 


ft^is  one  of  the 

^Important 

^■Advantages 

of  the 

Jeanesville 

TurbinePump 


ALBERGER  MINE  PUMPS 

- — ^  With  Centrifugal  Pumps,  whether  of 

*the  Turbine  or  Volute  Type,  the  name 
of  Alberger  is  a  guarantee  of  maximum 
service  and  minimum  operating  ex¬ 
pense.  Write  for  Bulletins. 

Alberger  Pump  ami  Condenser  Compan, 
140  Cedar  Street,  New  York 

Atlanta  Boston  Chicago  Louis 
-**  Pittsburgh  Sen  Francisco  New  Orleans 


To  leam  of  the  others,  send  for  Bulletin  J36-16. 


The  Jeanesville  Iron  Works  Co. 

Works;  Hazleton,  Pa.  New  York  Office:  115  Broadway 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES  J  153. 1 


R.  D.  WOOD  &  CO., 

CENTRIFUGAL  PUMPS 

For  Mines  and  Sinking  Purposes 

GRAVEL  AND  WATER  PUMP 

For  Placer  Mining  a  Specialty 

CIRCULATING  PUMP 

Cast  Iron  Pipe,  Tanks,  Gas  Producers  and  Iron  Casting 


For  highly  efficient  operation  at  all  heads  up  to  600  ft.  We  build  “Smitl^ 
“McCormick”  and  “Francis”  Turbines  and  Accessories.  Catalog  “A 
tells  more.  Write. 

S.  Morgan  Smith  Co.  York,  Pa, 

Branch  Offices: 

644  American  Trust  Bldg.,  Chicago,  Ill.  176  Federal  St,  Boston,  Masa 


Wuest  Herringbone  Gears 

Make  20  to  1  Reductions  Possible 

Herringbone  Construction  and  the  Wuest  Patent 
make  wonderful  single  reductions  possible.  I.et 
us  tell  you  all  about  it  in  our  descnptive  matter. 

Write 

The  Falk  Company,  Milwaukee,  Wisconsin 


FRENIER’S  SPIRAL  PUMP 

The  most  durable  pump  for  elevating 

TAILINGS,  SLIMES,  BATTERY  SANDS,  etc. 
No  Valves  No  Buckets 

FRENIER  &  SON,  Rutland,  Vt. 

AGENTS— Allls-Chalmers  Co.,  Chicago,  III.  Stearns- 
Roger  Mfg.  Co.,  Denver,  Col.  Harron,  Rickard  tc 
McCone.  San  Fninclsco,  Cal.  Frank  R.  Perrot  Perth, 
W.  Australia. 
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CAMERON 


A.S-.OMtR' 
CAM  PUMP  Wl 


The  Slogan  of  the  Cameron — “Character:  The  Grandest  Thing. 


Cameron 

Pumps 


Regular 

Pattern 


Mean  satisfaction  to  the  mining  man  because  they 
are  the  result  of  thorough  knowledge  and  long  ex¬ 
perience  in  building  special  pumping  machinery 
for  mine  service — particularly  deep  mine  service. 

It  requires  machinery  of  absolute  reliability  when  emer¬ 
gencies  arise  in  underground  pumping  stations,  and 
PRESCOTT  pumps  are  built  specially  for  just  such  emer¬ 
gencies. 

Your  inquiries  are  solicited. 

Write  for  our  Catalog  P  22-J6  on  Mine  Pumps. 

Fred.  M.  Prescott  Steam  Pump  Co. 

115  Broadway,  New  York  Works:  Milwaukee,  Wis. 

Branch  OfSces  in  all  Ihrincipal  Cities.  P172.2 


Maximum  Service 


Maximum  service  at  the  lowest  cost.  That's  what  you 
want  in  a  pump.  Initial  cost  is  incidental.  In  the 
Cameron  Pump  you  get  maximum  service  at  minimum 
cost  because  of  the  Cameron  Design.  Different  from 
other  pumps.  Fewer  parts.  Less  wear.  Longer  service. 
Over  70,000  in  use  today  all  over  the  world. 


All  the  details  in  Builetin  No.  102. 

A.  S.  Cameron  Steam  Pump  Works 

11  Broadway,  New  York.  Offices  the  Worid  Over. 

6-27-14 


Samson  Turbines  at  the  Mine 


Deming  Power  Pumps 


are  being  used 
most  successful¬ 
ly  on  account  o 
their  high  speed, 
close  regulation, 
great  strength 
and  low  operat¬ 
ing  cost.  You 
should  investi¬ 
gate. 


Catalog 
Upon  Request 


Fulfill  All  Pumping 
Requirements  and 
Effect  Savings  of  33% 
over  Steam  Pumps. 

Details? 


The  Deming  Company 

Salem,  Ohio 

General  Agencies: 

Henlon  &.  Hubbell.  Chicago 
Harris  Pump  &  Supply  Co.,  Pittsbun^ 
Ralphs.  Carter  Co..  New  York 


JAMES  LEFFEL  &  CO.  | 

I  306  Laiionda  Street  Springfield,  Ohio,  U.  S.  A.  | 


Tangential  Water  Wheels 

Francis  Turbines 

Highest  Class  Design  and  Construction  for  all  Con¬ 
ditions  of  Power,  Speed  and  Pressure. 

(From  designs  and  under  patents 
Klicense  of  Oeo.  J.  Henry.  Jr.) 

Governors,  Pipe  Lines,  Gate  Valves  and  Accessory 
Apparatus  for  Hydraulic  and  Hydro-Electric  Plants. 


Joshua  Hendy  Iron  Works 

San  Francisco,  CaL 


IG.IMH)  11.1*.  In  Hendy  Wheels 
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For  All  Filtering  Requirements 


The  Kelly  Filter  Press 

Is  most  efficient  and  reliable.  Acid  Proof  Filte»'s  and  special  filter 
cloth  for  all  uses.  Filter  leaves  entirely  accessible;  Low  Labor  costs; 
Dry  Cakes  dumped.  Especially  adapted  for  drying  oil  flotation  con¬ 
centrates.  Send  for  list  of  new  installations  and  description  oj  our  latest 
machines. 

Kelly  Filter  Press  Company,  207  Felt  Bldg.,  Salt  Lake  City,  Utah 

E.  E  Lungwitz,  80  Malden  Lane.  New  York. 


Efficient  Wire  Rope  for  all  Purposes 

Careful  study  of  wire  rope  working  conditions,  and  long 
experience  in  combining  material  and  construction,  have  resulted 
in  our  being  prepared  to  furnish  wire  rope  for  any  service  that 
will  give  maximum  results. 

For  heavy  duty  of  all  kinds,  we  recommend  our  red  strand 

HERCULES  WIRE  ROPE 

(Trade-Mark  Registered) 

This  grade  of  rope  has  great  strength,  together  with  unusual 
toughness  and  flexibility.  It  is  strong,  safe  and  durable. 

All  of  our  ropes  are  made  from  highest  quality  material  of 
the  grade  best  adapted  to  a  particular  work. 

WRITE  FOR  CATALOG 

A.  LE,SCHE.N  &  SONS  ROPE,  CO. 

ST.  LOUIS.  MO. 

New  YorK  Chicago  DenTcr  Salt  Lake 
San  Francisco 


DIXON’S  GRAPHITE 
WIRE  ROPE  GREASE 

Lubricates  and  protects  the  hoisting  cables. 

Send  for  “Wire  Rope”  Booklet,  No.  42. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 


A  Man  Can  Ride  All  Day  Without 
Getting  Anywhere—  ' 


K  A  man  can  be  mounted  on  the  finest  steed  in  the  country.  Yet  he  can  keep 
on  riding  around  and  around  the  block  and  never  arrive  anywhere.  ^  An  ad¬ 
vertiser  can  buy  space  in  the  best  technical  paper  in  the  United  States.  Yet  use 
that  space  to  such  little  purpose  that  it  will  leave  him  with  a  big  doubt  in  his 
mind  as  to  the  value  of  any  advertising.  The  thing  that  gets  the  advertiser 
something,  however — that  brings  him  results — is  very  simple.  ^  It’s  copy, 
f  It’s  what  goes  into  the  space  the  advertiser  buys.'  It’s  to  the  advertisement  as 
a  whole  what  the  brain  is  to  a  man.  THE  ENGINEERING  AND  MINING 
JOURNAL  has  a  corps  of  trained  advertising  men  for  the  sole  purpose  of  helping 
advertisers  in  its  columns  to  get  vahte  from  their  space.  They  are  here  solely 
for  the  advertiser’s  use.  When  in  doubt,  write  to  the  “Make  It  Pay’’  Depart¬ 
ment  of 


THE  ENGINEERING  &  MINING  JOURNAL 

505  Pearl  Street  New  York  City 


No  matter  what  the  contour  of  the 
ground,  we  will  construct  a  tramway 
that  will  transfer  material  in  a  bee-line 
at  minimum  expense;  and  no  grades  are  too 
steep  to  surmount ;  no  rivers  or  valleys  too  wide 
to  cross ;  and  no  grading,  bridges  or  viaducts  of 
any  kind  are  required.  There  is  practically  no 
limit  to  the  length  of  these  tramways.  We 
have  one  line  carrying  ore  twenty-one  miles. 

Write  for  our  complete  descriptive  book  showing 
every  form  of  application.  And  we  will  be  glad 
to  work  upon  propositions  submitted  to  us,  returning 
full  and  complete  specifications  and  costs  of  con¬ 
struction. 

American  Steel  & 
Wire  Company 

Pacific  Coast  Representatives 

IL  S.  Steel  Products  Co.,  San  Francisco,  Los  Angeles,  Portland,  Seattle 

Chiciieo,  New  York,  Worcester,  Cleveland,  Pittsbureh,  Denver. 

Export  Representatives,  U.  S.  Steel  Products  Co..  New  York- 


WATERBURY 


ARMORED  ROPE 

(GORE  PATENT) 
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These  flat  steel  wires 


and  preserve  the  tensile-strength 
wires  intact  for  a  long  period. 


Flexibility  is  unimpaired 


as  the  armor  wires,  being  rolled  from 
round  wire,  have  convex  edges  which 
permit  the  armor  to  conform  to  the 
flexing  movement  of  the  rope,  with¬ 
out  any  creeping  or  climbing. 


80  SOUTH  STREET,  NEW  YORK 


Branch  Offices: 

CHICAGO  DALLAS,  TEXAS 

365  E.  Illinois  Street  Powell  &  Ellet  Company 

SAN  FRANCISCO — 113  Davis  Street  911  Southwestern  Life  Ride. 
NEW  ORLEANS  BOSTON 

910  Canal-Louisiana  Bank  BldK-  229  Franklin  Street 

Wire  Rope  —  Manila  and  Sisal  Cordafie  —  Fibreclad  Wire  Rope 


take 


abrasive 


wear 


is  being  used  with  marked  success  under 
some  of  the  most  trying  working  conditions. 
The  American  Dredging  Company  say  of 
it,  “since  ordering  the  first  piece  we  have 
equipped  all  of  our  dredges  with  Gore 
Patent  Rope,  and  although  we  have  given 
it  the  severest  kind  of  tests,  it  has  stood 
up  beyond  our  expectations.” 


In  dredge  and  derrick  service  Waterbury 
Armored  Rope  (Gore  Patent)  will  outwear 
any  ordinary  wire  rope. 


Our  nearest  office  will  be  glad  to  tell  you 
all  about  it. 


WATERBURY  COMPANY 


Succeeding  Trenton  Iron  Co. 
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"Change  my  Address  in  your 
‘Directory  of  Engineers’ 

from  this  place  in  California  to  this  place  in 
Colorado. 

I  shall  be  in  the  latter  place  6  months  and  shall 
notify  you  when  my  address  is  to  be  corrected  again.” 

^  This  is  the  burden  of  many  letters  that  come  to  the  JOURNAL 
in  a  uniformily  steady  flow. 

%  The  sender  wants  his  friends,  his  business  associates  and  his 
possible  business  associates  to  have  his  correct  address  while  he  is 
temporarily  located  away  from  his  usual  address. 

^  He  knows  where  they  will  look  for  it ;  and  he  knows  that  he  is  at 
liberty  to  make  as  many  changes  in  address  in  his  insertion  in  THE 
ENGINEERING  &  MINING  JOURNAL  Directory  of  Engineers 
as  he  desires. 


^  Whenever  you  want  to  And  the  correct  address  of  any  mining 
engineer,  look  for  it  in  the  JOURNAL’S  Directory.  If  you  want 
your  name  and  address  where  it  can  always  be  found,  put  it  in  the 
Directory. 


The  Directory  of  Engineers  begins  in  this  issue  of  the 
JOURNAL  on  page  46.  Details  as  to  cost  on  page  51. 

The  Engineering  &  Mining  Journal 

505  Pearl  Street,  New  York,  N.  Y. 


Igneous 

Rocks 

iHEiR 

Origin 


Deposits 

Livdoren 


JouVNNskS 
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Cores  of  1  inch  up  to  30 
inches  in  diameter  and  from 
depth  between  200  and  4000 
feet  can  be  obtained  with 


Besides  its  lower  first  cost 
there  are  many  reasons  why 
prospectors  and  miners  prefer 
it  to  any  other.  Not  only  is 
operation  and  maintenance 
less,  but  there  is  no  expensive 
diamond  bit  used  with 

Terry  Core  Drills 

They  are  simple,  compact 
and  powerful  and  are  the 
ideal  equipment  for  general 
prospecting  work. 

Send  for  our  Core  Drill 
Catalogue. 

Me  Kiernan-Terry 
Drill  Company 

230  Broadway,  New  York,  N.  Y. 

_  Canadian  Representatives;  Canadian 


Instead  of  Descriptions — 
Examine  the  Books  Themselves 


On  Approval — No  Money  Down 

Read  these  titles  and  note  the  authors. 
They  tell  you  almost  as  much  as  the 
usual  descriptions. 

For  the  rest — our  new  on  approval 
plan  solves  the  problem.  Send  for  any 
or  all  of  these  books  that  seem  li  ely 
to  be  of  use  to  you  and  do  not  pay  one 
cent  until  you  know  whether  they  are 
of  value  to  you. 

Mineral  Deposits  (Pub.  sept.,  1913) 

By  Waldemar  Lind^en,  Professor  of  Economic  Geology;  in 
charge  of  the  Department  of  Geology,  Massachusetts  Institute  of 
Technology;  formerly  Geologist  of  the  U.  S.  Geological  Survey. 
882  pages,  6x9,  ftiUy  illustrate,  $5.00  (21s)  net,  postpaid. 

Igneous  Rocks  (Pub.  Feb.  i9i4) 

and  Their  Origin 

By  Reginald  Aldworth  Daly,  Sturgis-Hooper  Professor  of  Geology, 
Chairman  of  the  Department  of  Geology,  Harvard  University. 

563  pages,  6x9,  205  illustrations,  $4.00  (17s)  net,  postpaid. 

Manual  of  Petrographic 

Methods  (PuB.  Mar,  1914) 

By  Albert  Johannsen  Ph.D.,  Assistant  Professor  of  Petrology, 
The  University  of  Chicago. 

649  pages,  765  illustrations,  $6.00  (25s)  net,  postpaid. 

Practical  Field  Geology 

By  J.  H.  Farrell  and  Alfred  J.  Moses.  271  pages,  illustrated, 
Imther,  pocket  size,  $2.50  (10/6)  net,  postpaid. 

Examination  of  Prospects 

By  C.  Godfrey  Gunther. 

222  pages,  79  illustrations,  leather,  pocket  size,  $2.00  (8/4)  net,  post¬ 
paid. 


Rock  DriDg,  Hammer  Drills, 

Pile  Hammers,  Atlas  Jacks. 
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Want  Diamond  Drills? 

— Or  Supplies  in  a  Hurry? 

Write  or  Wire. 

E.  J.  Longyear  Co.,  Minneapolis,  Minn. 

Manufacturinf  Plant,  Marquette,  Mich. 


DRILLING 

MACHINES 


WELL 


Over  70  sizes  and  styles,  for  drilling  either  deep  or  shallow 
wells  in  any  kind  of  soil  or  rock.  Mounted  on  wheels  or  on 
eills.  With  engines  or  horse  powers.  Strong,  simple  and  dup 
able.  Any  mechanic  can  operate  them  easily.  Send  for  catalog, 

WILLIAMS  BROS.,  ITHACAr  N.  Y. 


DIAMOND  DRILLS 


- USE  THIS  ON  APPROVAL  FORM- 

McGraw-Hill  Book  Company,  Inc. 

239  W.  39th  St.,  New  York,  N.  Y. 

You  may  send  me  on  10  days’  approval: 


Hand  Power,  Horse  Power,  Gasoline,  Steam, 

Air,  Electricity.  Send  for  Catalogue  No.  5. 

STANDARD  DIAMOND  DRILL  COMPANY 

745  FIRST  NATIONAL  BANK  BUILDING,  CHICAGO,  U.  S.  A. 


I  agree  to  pay  for  the  book  or  return  it  postpaid  within  10  days 
of  receipt. 

Reference: 

. I  am  a  regular  subscriber  to  The  Engineering  &  Mining 

Journal. 

. . . ; . I  am  a  member  of  \.  I.  M.  E. 


. . . 

0  Diamond  Drillers!  Attention!  | 

Good  CARBONS  save  footage  cost.  We  cany  con-  I 
stantly  on  hand  a  large  stock  of  highest  grade  5 
CARBONS  &  BALLAS  BORTZ.  New  shipments  regularly  g 
arriving.  Let  us  send  you  goods  for  examination  and  S 

BYRON  &  HALL  1 

116  Broad  Street  New  York,  N.  Y.  | 

Our  Carbon  Case  as  per  illustration  sent  FREE  to  operators.  § 


(Signed) 


(.\ddrea8) 
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Highland  Non-Corrosive  Coating 


Three  Grades 


This 

.  end  was 
NOT 
Coated 


In  order  to  specialize  more  thoroughly  in  producing  pro¬ 
tective  coatings  that  prevent  corrosion,  we  are  now 
making  Highland  Non-Corrosive  Coating  in  three 
grades.  These  coatings  all  contain  the  same  rust- 
resisting  properties  that  have  made  our  pipe 
coating  a  recognized  necessity  in  all  the 
mining  fields  of  the  world. 


Grade  No.  1.  Is  especially  adapted  for  use  in  smelting  plants 
chemical  works  and  other  buildings  where  chemical  compounds 
are  used  giving  off  gases  that  rapidly  corrode  iron  and  steel. 
Grade  No.  2.  Prevents  acidulated  mine  water  causing  corros¬ 
ion,  where  an  uncoated  pipe  would  last  only  two  or  three 
weeks.  This  grade  of  Highland  Non-Corrosive  Coating  has 
been  doing  this  for  the  past  ten  years.  It  is  guaranteed  pro¬ 
tection  to  pipe  lines  and  other  underground  work  from  corrosion 
caused  by  acid  and  alkaline  mine  waters. 

Grade  No.  3.  This  grade  is  for  general  structural  iron  paint¬ 
ing,  the  same  as  No.  1,  but  is  not  guaranteed  to  give  as  lasting 
results.  It  is  mostly  used  on  work  where  the  higher-pric^ 
coating  is  not  justified. 

Send  today  for  deacriptlTe  bulletin  and  price  list. 


This  end 
WAS  Coated 


_  ITS  COe 

LSV1I.LB. 


GOLD  DREDGES 

Extensive  Alaska  and  California  Experience. 

Send  for  our  descriptive  catalog. 

UNION  CONSTRUCTION  CO. 

H.  G.  PEAKE,  604  Mission  St,  San  Francisco,  Cal  W.  W.  JOHNSON 


and  Water  Well  Drilling; 
Blast  Holes  in  Cement 
and  Stone  Quarries.  _  Equip¬ 
ped  with  steam  engine,  g^ 
or  electric  motors.  In  writ¬ 
ing  specify  class  of  work  you 
are  Interested  in. 

KEYSTONE  TEST 
DRILL  CO. 

BEAVER  FALLS,  PA. 


Placer  Gold,  Suction  and  Dipper  Dredges 
Centrifugal  Pumps 

The  Yuba  “Ball  Tread’’  Tractor 

Representatives  for  the  Buc.vrus  Company  for  Placer  Dredges  on  the 
.  Pacific  Coast,  Alaska  and  the  Orient. 

THE  YUBA  CONSTRUCTION  CO. 

Works — Marysville,  Cal.  Sales  Office — 433  California  St., 

Seattle  Office— Colman  Bldg.  San  Francisco,  Cal. 


— Ore  Storage — 

for  the 

MINING  &  SMELTING  INDUSTRIES 


BAKER  SUSPENSION  BINS 
ORE  HANDLING  PLANTS 

DESIGNED,  BUILT  and  ERECTED  READY  FOR  OPERATION 

Write  our  Engineering  Dept, 
for  Data  and  Estimates. 

- ARTHUR  G.  McKEE - 

CONTRACTING  ENGINEER  CLEVELAND,  O. 

New  York  Office,  52  Broadway. 


Do  you  wish  to  know  how  this  hose  is  reducing  mainten¬ 
ance  bills  f  .  r  others?  Its  many  advantages  are  described 
in  Bulletin  No.  5 1 632.  Ask  for  a  copy. 

Sprague  Electric  Works 

of  General  Electric  Company 
Main  OfBce:  527-531  West  34th  Street,  New  York,  N.  Y. 

Branch  Offices  in  Principal  Cities. 


QABLEllRllXS 


for  Placer  Gold  Testing,  In  advance  of 
dredfie;  Mineral  Prospecting  for  Lead,  Zinc, 
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SMOOTH - 


K'l 


/ 


“Send  for  our  new 
No.  15  mstr  action  book” 


Every  Smooth-On  user  should  have  a 
copy  of  this  new  book  at  once.  It 
tells  precisely  how  to  use  the  eight 
different  Smooth-On  Iron  Cements.  ^ 

It  will  save  you  time  and  money.  m 


Smooth-On  Mfg.  Co. 

Jersey  Gty,  N.  J.,  U.  S.  A. 

221  N.  J^erson  St.,  Chicago,  HI. 

34  Sacramento  St., 

San  Francisco,  California 


8  White  St.,  Moorfields, 
London,  E.  C. 


Smooth-On 

InstructionBook 


Water  and  Gas 


Automatically  regulated,  with 
but  one  lever,  makes 

The  Wolf 

Acetylene  Lamp 

simple  and  safe.  Its  lighting 
power  is  10  C.P.,  far  more  than 
an  ordinary  miner’s  safety 
lamp.  We  manufacture  all 
kinds  of  carbide  lamps. 

Agents  for  Draeger  Oxygen 
Apparatus  Co. 

We  will  gladly  send  you  par* 
ticulars  and  prices.  Write 
now. 

Wolf  Safety  Lamp  Co. 
of  America,  Inc. 

47  West  Street 
New  York,  N.  Y. 


_  f»CGtST£fteo 

IVOOD  EV£RYWHEP£** 


Most  concentrated  oil  for  brush  or  tank  treatment  of  lum¬ 
ber,  mine  timber,  and  mine  buildings,  applies  nutbrown  stain. 

Tested  by  time,  doubles  the  life  of  wood,  does  not  increase 
its  inflammability. 

Jarbolineum  Wood  Preserving  Co. 


iLUNKENHEIMER 

^^Handy’’  Gate  and  Lever 
Throttle  Valves 

“Handy”  Gate  made  in  Bronze,  Iron 
Body  Bronze  Mounted  and  All  Iron  Pat* 
terns  for  pressures  up  to  75  pounds. 

Lever  Throttle  made  in  Bronze  and  Iron 
Body  Bronze  Mounted  for  pressures  up  to 
175  pounds,  depending  upon  the  size  of 
the  valve. 

Complete  line  of  Lunkenheimer  high 
•Handy”  Gate  enpn^ing  specialties  yKludw 

Bronze  and  Iron  Body  Bronze  Mounted 
Globe,  Angle,  Cross,  Gate,  Check,  Non* 
return  Boiler  Stop,  Throttle,  Blow-off, 
Pop  Safety,  Relirf,  Screw  Down  Check  Valves,  etc.; 
“Puddled”  Semi*Stee|  and  Cast  Steel  Valves  of  all  types;  |C^ 
Water  Columns,  Gauges  and  other  Boiler  Mountii^;  h|| 
Whistles  and  Ground  Key  Work  of  all  descriptions;  Injec-  In 
tors.  Ejectors,  Lubricators  and  Lubricating  Devices;  Oil  w 
Pumps,  Oil  and  Grease  Cups;  Gas  Engine  Specialties,  etc.  H 

Your  local  dealer  can  furnish  them;  if  not,  write  us.  B 
For  a  complete  description  the  entire  line,  refer  to  ■ 

Lunkenheimer  Catalogue  No.  50.  a  copy  of  which  will  be  B 

sent  upon  request.  B 


IH£  LUNKENHEIMER  £2: 


Largest  Manufacturers  of  High  Grade 
Engineering  Specialties  in  the  World. 

New  York — Chicago— Boston — London 

7-20b.  Lever  Throttle 


A  Practical  Lamp 

for 

Practical  Miners 

The  SCRANTO  Acetylene  High 
Power  Mine  Lamps  do  away  with 
danger  from  sparks  or  discarded 
wicks.  They  give  a  steady,  white 
light  under  all  conditions.  Let  us 
send  particulars. 

A.  L.  Deny  Company 

GenT  Sales  Agents 
524  Connell  Bldg.,  Scranton,  Pa. 


T.  SHRIVER  &  CO. 

FILTER  PRESSES 

826  Hamilton  Street, 

HARRISON,  NEW  JERSEY 


Milwaukee  Wls.  New  York 
616  Prairie  St.  182  Franklin  St. 


Cleveland,  O. 
C.  H.  Hoyt, 
Citizens  Bldg. 


Portland,  Ore. 
162  Front  St. 


SLIME 

FILTERS 


For  slime  filtration  and  Clarification 
Sweetland  Self*Dumping  Filters  are 
a  revolutionary  improvement  in  filtra* 
tion  maehineiy.  Every  engineer  will  be 
keenly  interested  in  our  Catalog  No.  10. 
Send  for  your  copy  today. 

The  Sweetland  Filter  Press  Co. 

1317  Sinter  Bldg.  NEW  YORK 
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WHITCOMB 


Gasoline 
Mine  Motors 


To  Shaft,  Bi 


There  is  no  means  of  hauling  ore  as  economically 
as  with  the  Whitcomb  Gasoline  Mine  Motor. 
They  have  cut  over  half  off  the  cost  of  mule 
haulage,  and  their  first  cost  and  upkeep  are 
much  less  than  electric  systems.  Simple,  rugged, 
fool-proof  and  absolutely  safe  they  haul  every 
ton  with  a  saving. 

Great  on  grades  —  adaptable  to  low  head  room — 
light  tracks  and  short  turns  -  200  mines  have 
hauled  and  are  hauling  with  a  10  to  50%  saving. 


We  build  an  excellent  line  of  Ore  Cars. 
In  standard  sizes,  also  special  designs 
to  order.  Consult  our  expert  car 
men  before  buying.  We  charge 
nothing  for  special  designs.  Get  our 
car  cat^og — it  also  describes  car  wheels 


Details.  Yours  for  the  asking. 


The  Watt  Mining  Car  Wheel  Co. 


Barnesville,  0. 


GEO.  D.  WHITCOMB  CO 

BOX  D,  ROCHELLE,  ILLINOIS 


San  Francisco 
N.  D.  Phelps,  Sheldon  Bldg. 


Denver 

Lindrooth,  Shubart  &  Co. 


“Porter  Locomotives” 

“Steam  and  Air” 

All  Ganges  and  for  Every  Variety 
of  Service. 

Write  us  for  full  Particulars. 
New  Yort  Office: 

Hudson  Terminal  Building 
30  Church  Street. 

H.  K.  PORTER  CO. 

410  Wood  St.,  Pittsburgh,  Pa. 


Atlas 

High  Efficiency 

Let  our  engineering  de¬ 
partment  design  a  car 
or  locomotive  to  suit 
your  requirements.  This  service  costs  you  nothing. 

Storage  Battery  and  Trolley  Locomotives 

Send  for  Catalogue 

The  Atlas  Car  and  Manufacturing  Company 

Dept.  G  1265  Marquette  Road,  Cleveland,  Ohio 


No.  277  Steel  Mine  Car 


Keep  Your  Copies  Of  The  Engineering  &  Mining  Journal 

In  The  Binder 


For  50  cents  we  will  send  you,  postpaid,  the  Journal  Binder — a  hand¬ 
some,  heavy  board  and  cloth  binder,  heavily  grained,  that  holds  the 
reading  pages  of  6  months’  issues.  This  with  the  index  furnishes  a 
bound  volume  ready  for  instant  reference.  We  sell  the  binder  at  just 
what  it  costs  us,  plus  postage — you  can  have  one  for  50  cents  postpaid. 


The  Engineering  &  Mining  Journal,  505  Pearl  St.,  New  York 


June  27,  1914 
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LOW  MAINTENANCE  COST  LOCOMOTIVES 


The  life  of  a  locomotive  depends  upon  the  care  taken 
in  manufacturing.  Care  in  manufacturing  increases 
profits  by  decreasing  cost  of  maintenance  and  repairs. 

From  their  long  exjjerience  in  locomotive  building,  our 
engineers  have  learned  what  is  necessary  to  increase 
the  life  and  usefulness  of  this  class  of  equipment. 
They  are  qualified  to  co-operate  with  you  in  selecting 
the  locomotive  best  suited  for  your  work.  Let  them 
help  you. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 

McCormick  Building,  Chicago,  III.  Dominjon  Express  Building,  Montreal,  Canada 

Carl  G.  Borchert,  Pioneer  Bldg.,  St.  Paul,  Minn.  A.  Baldwin  &  Co.,  New  Orleans,  La. 

N.  B.  Livermore  &  Company,  Los  Angeles  and  San  Francisco,  California. 

Northwestern  Equipment  Company,  Settle,  Wash.,  and  Portland,  Oregon. 


The  Myers- Whaley  Shoveling  Machine 

< 

More  Than  Pays  for  Itself 

.  % 

in  the  saving  which  it  effects  over  hand  shoveling.  It  is  as  essential  in 
economical  underground  shoveling  as  is  the  steam  shovel  in  open  pit  work. 
Meeting  with  remarkable  success  in  many  mines.  Write  for  information. 

The  Myers- Whaley  Co.,  Knoxville,  Tenn. 

«  11  1^  If  1  1  Unequaled  for 

Fuller  Face  Hardened 

Sprocket  and  Traction  Wheels  '"Ti 


Lehigh  Car  Wheel  &  Axle  Works, 


Unequaled  for  severe  duty.  Proven  by  test.  Their  use  pro¬ 
longs  the  life  of  chain. 

RESULTS: — Increased  Efficiency — Saving  in  Operating  Coat. 

We  manufacture  all  kinds  of  wearing  parts  subjects  a  to  abrasion. 

That's  our  specialty.  Write  for  prices. 


Catasauqua,  Penn. 


Automobile”  Cars 


LiJiiiiiiiLiiLimiiiimiiiiiiiiiiiiiii 


END  DUMP  (UR 

hitn  ey  Roll  er  Bearing  Wheels 


“Trucki.'  for  cars  now  In  use,  or 
complete  new  cars,  will  be  fur¬ 
nished  equipped  with  the  "Whit¬ 
ney”  roller  bearing  wheels,  with 
the  floating  automobile  type  of 
axle.  Your  cars  will  then  run  from 
six  to  twelve  months  with  one 
greasing,  will  run  with  half  the 
naulage  power  of  the  ordinary 
equipment.  One  man  can  push 
12,000  lbs.  on  a  level  track.  Cars 
can  run  through  water  or  sand 
without  damage  to  bearings.  In 
use  In  KHM)  mines.  All  wearing 
parts,  axles,  spindles,  rollers, 
wheels,  etc.,  fully  guaranteed  for 
one  year  from  date  of  shipment. 
Largest  ore  mines  now  installing 
them.” 

Sanford-Day  Iron  Co« 

Knoxville.  Tenn. 


Why  You  Should  Investigate 

¥  Forty-three  years'  success  Is  the  best  reason  to  Investigate 

H.  &  B.  TRANSITS 

Read  these  exclusive  advantages  all  graduations  are  upon 
inlaid,  solid  sheet  silver — every  bearing  is  bronze  against 
bard  bell  metal.  Write  for  free  book.  Do  It  now. 

Heller  &  Brightly 

Cor.  Spring  Garden  St.  and  Ridge  Ave.,  Phila.,  U.  S.  A. 


jy  See  our  Wet  Mine  Transits, 
specially  designed  to  be  water- 
proof  for  use  in  shafts,  tunnels 
and  dripping  mines. 

Send  for  lUuatrated  Catalog,  Order  by  code  in  back  of  Catalog. 

C  L  B«rger  &  Sons,  Boston,  Mass.,  U.  S.  A. 


I  'HE  MAN  who  is  so  pre- 
I  judiced  that  he  always 
^  buys  one  kind  of  belting 
is  cutting  off  his  nose  to  spite 
his  face — 

Schieren’s  Duxbak  Water¬ 
proof  Leather  Belting  should  be  tried  by 
those  who  are  sure. 

Send  for  price  list — 

Charles  A.  Schieren  Company,  NewXk  oU 


Conveying,  Elevating  and  Hoisting  Machinery.  Write 
for  our  Bulletins  on  belt  and  other  conveying  and  material 
handling  machinery, 

Robins  Conveying  Belt  Company 

General  Offices :  13  Park  Row,  New  York 
Chicago  OlBce;  Old  Colony  Building.  Salt  Lake  City  Ofllce:  Walker  Bank  Bldg. 
San  Francisco:  The  Giiffln  Company.  Spokane:  United  Iron  Worl& 

Toronto :  Gutta  Pereba  &  Rubber,  Ltd.  Glasgow,  Nova  Scotia,  East'n  Steel  Co.,  Ltd. 


Gilbert  Wood  Split  Pulleys 

Represent  the  product  of  25  years’ 
experience  and  detail  improvement. 

Manufactured  by 

Saginaw  Manufacturing  Company, 
Saginaw,  Mich.  U.  S.  A. 

New  York  Branch,  88  Warren  St:  Chicago  Branch,  105-109  N. 
Canal  St.  Sales  Agencies  In  all  Principal  Cities. 


ELECTRIC 

CONVEYOR  SCALES 

MESSITER  PATENTS 
Write  for  catalog  No.  7 


i©LE  MAKE 


tee  THIRTEENTH  AVENUE  NEW  YORK  CITY 


Ball  Bearing  Belt  Conveyors 

Trump  Measuring  and  Mixing  Machines. 
Merrick  Conveying  Weighers  for  Belt  Conveyors. 


The  Conveying  Weigher  Co.  90  West  St.,  N.  Y. 


Crucibles  — 
Standard 
and  Special 
Forms 


The  Salt  Lake  Hardware  Co.,  Salt  Lake  City,  Utah 
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with  or  without  covers, 
hammered  and  guaranteed 
free  from  defects.  Made 
from  newly  refined  plat¬ 
inum  by  expert  craftsmen. 


Platinum  Ware 


'  The  KELLER  u  BETTER’ 


Company,  Inc. 

Murray  and  Austin  Sts. 
Newark,  New  Jersey 


Personal  Equation 

In  no  equipment  does 
the  personal  equation 
enter  into  the  quality 
of  the  finished  product 
more  than  in  high- 
grade  balances.  Mr. 
Keller  himself,  gives 
his  personal  attention, 
and  our  workmen  seem 
to  put  their  very  souls 
into  each  part.  No 
wonder  that  the  Keller 
Balance  has  such  an 
enviable  reputation. 


Send  for  Catalog  “B.” 


in  a  wide  variety,  includ¬ 
ing  flexible  cones  adjust¬ 
able  to  any  angle,  of 
coarse  or  fine  perforation. 


Ask  for  illus¬ 
trated  bulletin 
describing  a 
complete  line 
of  platinum 
ware. 


Baker  & 

New  York  Office, 

30  Church  Street 


June  27, 1914 
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Mining  Transits 
And  Levels 


The  “Buff”  is  the  simplest  instrument  to  take  apart  in 
the  field — for  lubricating  centers  or  cleaning. 

Send  for  Catalog  No.  29. 

Buff  &  Buff  Mfg.  Co.,  Jamaica  Plains  Station,  Mass. 


fUFM/f 


Measuring  Tapes 

STANDARDS  OF  THK  WORLD  IN  ACCtIRAC\ 
DURABILITY  AND  WORKMANSHIP 

W£fUF/aN/?UL£nO.  J'" 

New  York— London 


A  Hanna  Instrument  user  will  give  you 

■  u  I  this  advice.  Hanna  Transits  are  reasonable 

^  in  cost  and  dependable  in  (quality.  Write 

for  details  regarding  “Special  Selling  Plan.” 

HANNA  TRANSIT 

The  Hanna  Mfg.  Co.,  Troy,  N.Y. 


SEND  FOR  CATALOG 


A-8  of  Balances  BX-8  of  Engineering  Instruments 


PRECISION  FACTOWI 


DEifVER.axa 
U.S.A.  - 


Obtainable  only  on  instruments  manufactured  by 

Bausch  ^  Ipmb  Optical  ©. 

706  St  Paul  Street  Rochester,  N.  Y. 

New  York  Washington  Chicago  San  Francisco 

200  Fifth  Ave.  613-15tb  St.,  N.  W.  122  S.  Michigan  Bird.  154  Sutter  St. 


The  Variable  Power 
Eyepiece 


A  Real  Economy. 

15  to  25  Diam.  on  Transit. 
18  to  36  Diam.  on  a  LereL 


Number  of  set¬ 
ups  lessened  by 
high  power  for 
long  sights  in 
bright  light. 


Advantages: 

Working  day  len^hened 
by  low  power  in  dull 
light. 


Because  of  69  years  of  constant  striving 
to  produce  surveying  instruments  that 
would  have  “Accuracy  in  the  field,  con¬ 
tinuously,”  there  is  one  name  that  stands 


Gurley  stands  for  accuracy  in 
surveying  instruments — for  per¬ 
manency  in  adjustments — for 
honorable  business  methods — 
and  for  moderate  prices.  Con¬ 
servative  progressiveness  is  our 
aim. 


For  example — m  all  our  telescopes  we  regularly 
use  PLATINUM  wires.  PLATINUM  is  more 
expensive  and  more  difficult  to  insert,  but  once 
installed  it  gives  better  service  than  the  time- 
honored  spider  web — and  it  costs  you  no  more. 


W.  &  L.  E.  Gurley 


E  — 
mean  accurate 
work,  done 
quickly.  Send 
for  our  Cata¬ 
logue,  to-day. 


Troy,  New  York 


Branch  Factory,  Seattle,  Wash. 
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ARRANGED  GEOGRAFHICAEEY 


UNITED  STATES 
Alabama 
Searles,  Linn  W. 
Tomlinson,  E.  L. 

Arkansas 
Fuller,  John  T. 

Arizona 

Addicks,  Lawrence 
Alsdorf,  F.  C. 

Arizona  Engineering  Co., 
Burch,  H.  Kenyon. 

Cole,  David. 

Collins,  E<^ar  A. 
Dunning,  Charles  H. 
OreenicQe,  S.  M. 

Hatcher  &  Carpenter 
Toralemon,  Ira  B. 

Miller,  Hugo  W  . 
Mohave  Assay  &  En> 
gineering  Office. 
Pickard,  Byron  O. 
Rutherford,  Forest 
Scotland,  Peter  B. 

Scott,  Jr.,  Sylvester,  M. 
Smith  &  Ziesemer. 
Worthington,  W.  H. 

California 
Abadie,  Emile  R. 

Alsdorf,  F.  C. 

Anderson,  A.  P. 

Anderson,  W.  J. 

Arnold,  Ralph. 

Blaisdell  Co. 

Bradley,  F.  W. 
Bretherton,  S.  E. 

Bridger,  Geo.  F. 
Brockunier,  S.  H. 
Boutwell,  John  M. 

Burch,  A. 

Burtt,  P.  D. 

Caetani,  G. 

Carpenter,  A.  B. 
Carpenter,  L.  B. 
Clevenger,  G.  HowelL 
Cobb,  Wm.  Lewis 
Colbath,  J.  S. 

Coleman,  R.  J. 

Cranston,  Robert  E. 
Cunningham,  George. 

Del  Mar,  Algernon. 
Dunster,  Carl  B. 

Farrell,  J.  H.,  E.M. 
Folsom,  D.  M. 

Free,  E.  E. 

Garrey,  G.  H. 

Gibson,  Walter  L. 

Grant,  Wilbur  H. 
Grunsky,  Jr.,  C.  E. 
Hanks,  Abbot  A. 

Harvey,  F.  H. 

Hellmann,  Fred. 

Hershey,  O.  H. 

Ho^es,  A.  B.  W. 

Hohl,  L.  J. 

Hoffman,  R.  B. 

Holland,  L.  F.  S. 

Hozie  &  Goodloe 
Hunt,  Robert  W.  &  Co. 
Hutton,  Gerald  H. 

Hyde,  James  M. 

Innes,  Murray 
James  Co.,  G.  A. 

Johnson,  J.  E.  Jr. 

Jones,  C.  C. 

King,  Frederick  Gilberts. 
Lavagnino,  G.  ^ 
Lindber^  Carl  O. 
Linton.  Robert. 
MacBoyle,  E. 
MacDonald,  Bernard 
MacDonald,  Jesse  Juan 
Merrill,  C.  W. 

Merrill,  F.  J.  H. 

Merrill  Metallurgical  Co. 
Miller-Farish  Co., 

Morris,  F.  L., 

Mudd,  S.  W. 

Munro,  C.  H. 

Myers,  Desaix,  B., 

Noyes,  William  S. 
O’Brien,  William  D. 
Peter,  Jesse  Jr. 

Probert,  F.  H. 

Rainsford,  R.  S. 

Robbins,  Frank. 

Royer,  F.  W. 

Schmidt,  Henry  C. 

Short,  Frank  R. 

Sill  &  Sill 

Simonds,  Ernest  H.. 


Smith,  A.  Y. 

Snyder,  Blanchard  M. 
Stebbins,  Elwyn  W. 
Turner,  H.  W. 

Turner,  R.  C. 
Wartenweiler,  Otto  &  Co. 
Wells,  Thos.  W. 

White,  Geo.  M. 

Wilding,  James  Jr. 
Wilson,  Fred  L. 

Wiseman,  Philip. 
Wrampielmeier,  E.  L.  S. 

Colorado 

Adkinson,  Henry  M. 
Allen,  Carl  A. 

Argali,  Philip  &  Sons. 
Bancroft,  H. 

Barnes,  C.  S. 

Bell,  Charles  N. 
Burlingame  &  Co.,  E.  £ 
Burton,  H.  E. 

Cazin,  Franz 
Chase,  C.  A. 

Chedsey,  W.  R. 

Clapp,  L.  R. 

Colburn,  C.  Lorimer 
Collins,  Geo.  E. 

Dorr,  J.  V.  N. 

Farish,  John  B. 

Finch,  J.  W. 

Frost,  Oscar  J. 

Hartley,  Carney 
Hawkins,  E.  W. 

Hills  &  Willis. 

Holland.  L.  F.  S. 

Jenks,  T.  H. 

Kyle.  T.  D. 

Leonard  &  Root. 
McDaniel,  A.  K. 

MilUken,  W.  B. 

Munroe,  H.  S. 

Parker,  R.  X. 

Plumb,  Albert  M. 

Reid,  Walter,  L. 

Ritter,  E.  A. 

Swart,  W.  G. 

Timmons,  Colin. 

Ward,  William  F. 

Wells,  Jas.  S.  C. 

Wiard,  E.  S. 

Wilfley,  Clifford  R. 

Wood  Ore  Testing  Co., 
'The  Henry  E. 
Worcester,  S.  A. 

Connecticut 
Irving,  John  Duer, 
Florida 

Mendenhall,  G.D.  &  H.D. 
Idaho 

Easton,  S.  A. 

Hofstrand,  O.  B. 

Illinois 

Clapp,  Rolla  E. 

Dickman,  R.  N. 

Dunster,  C.  B. 

Hollis,  H.  L. 

Hunt,  Ro.bert  W.  &  Co. 

Indiana 

Crowell  &  Brennen 
Indiana  Laboratories  Co., 
The 

Iowa 

Reece,  P.  P. 

Kentucky 
Easton,  H.  D. 

Reed,  Avery  H. 

Louisiana 
Stanford,  R.  B. 

Maine 

Barbour,  Perry  E. 
Maryland 
Meade,  Richard  K 
Massachusetts 
Crosby,  W.  O. 

Dietz  &  Keedy 
Packard,  Geo.  A. 

Peters,  E.  D. 

Richards,  R.  H. 

Rogers,  A.  H. 

Sharpies,  Stephen  P. 
Wenstrom.  O. 

Wentworth,  Henry  A. 


Michigan 

Dunster,  C.  B. 

Ladd,  David  H. 

Lasier,  F.S  . 

Lawton,  N.  O. 

Whiting,  Lowe 

Weed,  Walter  Harvey, 


Minnesota 

Bowman,  Frank  A. 
Collins,  E.  J. 
Longyear  Co.,  E.  J. 
Rakowsky,  Victor. 


Missouri 

Cook,  F.  S. 

Cox,  G.  H. 

Hunt,  Robert  W.  &  Co. 
O’Keeffe,  E.  C. 

Kirby,  E.  B. 

Millar,  Howard  A. 
Wheeler,  H.  A. 


Montana 
Bard,  D.  C. 

Barker- Wilson  Co. 
Carlyle,  E.  J.,  A.C.M.Co. 
Church,  J.  L. 

Emmons,  N.  H.,  2nd 
Fields,  J.  D. 

Godfrey,  W.  H. 
McIntyre,  Alexander  J. 
Rohn,  Oscar. 

Nevada 

Adamson,  W.  G. 
Carpenter,  E.  E. 

Cutler,  H.  C. 

Dutton,  Chas.  E. 

Fox,  John  M. 

Hager,  E.  T. 

Kennedy,  J.  C. 

Labarthe,  Jules. 

Lakenan,  C.  B. 

Siebcrt,  F.  J. 

^mmes.  Whitman. 
'Turner,  J.  K. 

New  Jersey 
Allen,  Roy  Hutchins. 

Ely,  E. 

Hooper,  G.  H. 

Pugsley,  F.  W, 

New  Mexico 
Larsh,  P.  A. 

Hardy,  J.  Gordon 
Randall,  Walter  B. 
Swoyer,  Will  T. 

Worth,  John  G. 


New  York 
Adams,  M.  T. 

Aldridge,  W.  H. 

Apgar,  Frederick  W, 
Arnold,  Ralph. 

Armstead.  H.  H. 

Atwater,  R.  M.,  Jr. 
Bagge,  N.  O. 

Ball,  Sydney  H. 

Battery  Engineering  & 
Construction  Co. 
Beatty,  A.  Chester. 
Benedict,  W.  de  L. 
Botsford,  C.  W. 

Bradley,  R.  J.  H. 

Brodie,  Walter  M. 
Burrell,  F.  P. 

Canadian  Mining  &  Ex¬ 
ploration  Co.,  Ltd. 
Channing,  J.  P. 

Church,  John  A. 

Clark,  C.  Dawes. 
Clements,  J.  Morgan. 
Colvocoresses,  Geo.  M. 
Constant  Co.,  C.  L. 

Cox,  W.  Rowland. 
Cranston,  R.  E. 
de  Sallier,  Rcn6 
Dorr,  J.  V.  N. 

Drew,  C.  V. 

Dufourcq,  E.  L, 

Dunster,  C.  B. 

Dwight,  A.  S. 

Eveland,  A.  J. 

Farish,  George  E. 

Fearn,  Percy  L. 


Finch,  J.  W. 

Finlay,  J.  R. 

Florence  &  Hampton, 
France,  T.  H. 

Garrey,  Geo.  H. 

Grugan,  Justice. 

Hamilton  &  Hansell. 
Hamilton,  E.  M. 
Hammond,  John  Hays. 
Hassan,  A.  A. 

Hawxhurst,  Robt.,  Jr. 
Henderson,  H.  P. 
Hendryx,  W.  X. 

Hoxie  &  Goodloe. 

Hunt,  Robert  W.  &  Co. 
Huntoon,  L.  D. 

Johnson,  J.  E.,  Jr. 
Klepetko.  Frank 
Knox  &  Allen. 

Kunz,  George  F. 

Ledoux,  X.  R. 

Le  Fevre,  S. 

Leggett,  T.  H. 

Lewisohn,  Julitis  A. 
Lindberg,  C.  O. 

Lindsley,  Thayer. 

Linton,  Robert 
Lloyd,  R.  L. 

Marsters,  V.  F. 

Ma.ver,  L.  W. 

McCune,  Raymond. 
McKinlay,  Wm.  B. 
Millard,  H.  Alfred 
Minard,  F.  H. 

Mines  Man^ement  Co. 
Neel,  Carr  B. 

Payne,  C.  Q. 

Perry,  O.  B. 

Plate,  H.  Robinson. 
Poillon  &  Poirier. 
Raymond,  R.  W. 

Ricketts  &  Banks. 
Riordan,  D.  M. 

Rogers,  A.  H. 

Rogers,  E.  M. 

Rothschild,  C.  G. 
Rowand,  Lewis  G. 
Schrotter,  G.  A. 

Sharpless,  Fred  F. 

Shaw,  S.  F. 

Simonds  &  Burns. 
Skinner,  Edmond  N, 
Spicer,  H.  N. 

Spilsbury,  E.  G. 

Sussman,  O. 

Thayer,  B.  B. 

Thayer,  Reginald  Holden 
Thomas,  M.  L. 

■rhomas,  Kirby. 
VonRosenberg  Leo. 
Watson,  R.  B. 

Watson,  William. 

Webber,  Morton 
Weekes,  Frederic  R. 
Weld,  C.  M. 

Westervelt,  W.  Y. 
Wilkins,  H.  A.  J. 

Wise,  S.  L. 

Worth.  John  G. 

Wright,  L.  A. 

Yeatman,  Pope. 

North  Carolina 
Barbour,  Percy  E. 

Case,  B.  H. 

Pratt,  Joseph  Hyde 

Ohio 

Dunstei,  C.  B. 

Tanner,  W.  Lee 

Oklahoma 
Fobs  <fe  Gardner. 
Rutledge,  J.  J. 

Oregon 

Ba.ssett,  R.  Smith 
Melzer,  Emil, 

Swartley,  Arthur  M. 

Pennsylvania 
Ayres,  W.  S. 

Baggaley,  R. 

Chance,  H.  M. 

Clapp,  F.G. 

Conner,  Eli  T. 

Coxe  Mining  Laboratory 
Davies,  T.  E. 

Darlington,  W. 

Davis,  George  C. 
Demming,  H.  C. 

Du  Bois,  Mixer  &  Armas. 
Eaton,  Jr.  E.  R. 

Hunt,  Robert  W.  &  Co, 


Huntley,  L.  G. 
Hutchinson,  Edw’d.  S. 
Kennedy,  Julian. 

Ogden,  John. 
Randolph-Means  Co. 
Sanders,  Richard  H. 
Scobey,  Jesse. 

Searle,  Barry. 

Snelling,  Walter  O, 

Spurr,  J.  Edward. 

South  Dakota 
Overpeck,  Areli  C. 
Tennessee, 

Jarvis,  Royal  P. 

Maynard  &  Carter. 
Southern  Minerals  Co. 
Torbert,  Jas  B. 

Texas 

Bradley,  D.  H.,  Jr. 

Clapp,  Rolla  E. 

Burt,  Ed%\in. 

Cameron,  Geo.  W, 
Camphuis  &  Rives. 

Case,  Walter  H 
Clifford,  James  O. 
Critchett  &  Ferguson. 
Fishback,  M. 
Hendrickson,  Wm.  H. 
Houck,  Arthur  W. 
Kedzie,  G.  E. 

Kinnon,  Wm.  H. 

Parker  and  Parker 
Phillips,  W.  B. 

Seamon  Assay  Co.  The 

Utah 

Bard  well,  A.  F. 

Du  Bois,  Mixer  &  Armas. 
Frank,  Alfred. 

General  Engineering  Co. 
Henderson.  G.  M. 
Jennings,  E.  P. 

Johnson,  Maurice  M. 
Kirk  &  Leavell 
Krumb,  Henry 
McCaskell,  J.  A. 
MacVichie,  D. 

Moore,  Charles 
Officer  &  Co.,  R.  H. 
Pembroke  Earl  R. 

Sears,  S.  C. 

Union  Assay  Office,  Inc. 
Wilson,  George  Benton 
Wilson,  W.  A. 

ZaUnski,  E.  R. 

Virginia 
Holden,  R.  J. 

Washington 

Bellinger,  H.  C. 

Burbidge,  Frederick. 
Falkenburg  &  Laucks 
Hunt,  Robert  W.  &  Co. 
Miller,  W.  C. 

Ross,  Frank  A. 

Wethered,  Roy. 


West  Virginia 
Buck,  Stuart  M. 

Wisconsin 

Holden,  Edwin  C. 
Royce,  Stephen. 


Wyoming 
Trumbull,  L.  W. 


ALASKA 

Hyder,  Fred.  B., 
Smith,  H.  Dewitt 


BRITISH  COLUMBIA 

Beaudette,  A.  J. 

Bell,  William  L. 

Canadian  Mining  &  Ex¬ 
ploration  Co.,  I.td. 
Emmens,  Newton  W, 
Johnson,  J.  E.  Jr. 

Keffer,  Frederic 
Merry,  F.  Chas. 
O’Sullivan,  J.,  F.C.S. 


CANADA 

Astley,  J.  W. 

Bonthrone  &  Company 
Canadian  Mining  &  Ex¬ 
ploration  Co.,  Ltd. 
Cohen.  S.  W. 

Dresser,  John  A. 

Ferrier,  W.  F. 

Forbes,  D.  L.  H. 

Fowler,  8.  S. 

Graham,  Stanley  N. 
Harris,  John  G. 

Hunt,  Robert  W.  &  Co. 
Kirby,  A.  G. 

Lamb,  R.  B. 

Loring,  Frank  C. 
McAllister,  J.E. 

Smith  Durkee  Dia¬ 
mond  Drilling  Co.,  Ltd. 
Stevens,  Frank  G. 

NOVA  SCOTIA 

Jennison,  W.  F. 

Pickings,  H.  B. 

MEXICO 
Adams,  H. 

Allan,  Fergus  L. 
Armstead,  H.  H. 
Anderson,  R.  H, 

Babb,  P.  A. 

Bagge,  N.  0. 

Brinsmade,  R.  B. 
Comings,  Geo.  R. 

Crowell  A  Brennon. 
Grothe  &  Carter. 

Hunt,  Robert  W.  &  Ca 
Mines  Management  Co. 
Nahl,  A.  C. 

Newcomb,  C.  8. 

Niven,  A.  C. 

Pentland,  W.  J. 

Rose,  Hugh 
Royer,  F.  W. 

Schmidt,  Henry  C. 
Stadelmann,  G. 

Stevens,  B. 

Tays,  Eugene  A.  H. 

Van  Law,  Carlos  W. 

AFRICA 

Kenney,  H.  S. 

PreuB,  W. 

Richards,  George  M. 
Starey,  E.  J. 

AUSTRALIA 

Laird,  G.  A. 

Magnus,  Benj. 

ASIA 

China 

Cole,  F.  L. 

Yung,  M.  B. 

India 

Dickson,  A.  A.  C. 
Maenutt,  C.  H. 

West,  H.  E. 

Japan 

Sakikawa,  M., 

New  Zealand 
Holland,  C.  H. 

Philippine  Islands 
Wilmot,  H.  C. 

EUROPE 

England 

Arnold,  Ralph. 

Beatty,  A.  C. 

Brodrick,  C.  T. 

Dickson,  A.A.C. 

Drucker,  A.  E. 

Hoover,  T.  J. 

Hunt,  Robert  W.  &  Co. 
Mines  Management  Co., 
Prisk,  T.  Henry. 

Ridge  H.  M  &  Co. 
Rolicer,  Charles  M. 
Thome,  W.  E. 

Thurston,  E.  C. 

Vivian,  Godfrey 
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France 

Du  Bois,  Mixer  &  Armas 
Morinni  &  Co. 

Germany 

Offerhaus,  C.  Dipl.  Ing. 


Italy 

Wright,  Charles  Will 
Ruatia 

Botsford,  R.  8. 
Hutchins,  J.  P. 


Offrehaus,  C. 

Truschkoff,  Nicolas 

CENTRAL  AMERICA 

Allen,  Roscoe  F. 
Marsters,  V.  F. 
Spilsbury,  Persifor  G. 


SOUTH  AMERICA 

Brazil 

ScheflSer,  F.  G. 


ChiU 

Lamb,  Mark  R. 
Strauss,  Lester  W. 

Colombia 

Chede  &  Davidson 
Johnson,  R.  D.  O. 


Pertt 

Couldrey,  P.  S 
Klepetko,  Frank,  E.  M. 
McCune,  Raymond, 
Strauss,  L.  W. 


ARRANGED  ALPHABETICALLY 


A 

Abadie,  Emile  R.,  Mining  Engineer.  Sup>ervi8ion.  Manarcment.  Mutual 
Bank  Bldg.,  San  Francisco,  Calif.  Cable:  Erabad.  Code:  Bedford-McNeill. 

Adams,  Huntington,  Mining  Engineer.  Gante  8,  Mexico  City,  Mexico. 

Adams,  Mason  T.,  Mining  Engineer.  45  Broadway ,  New  Y ork  City. 

Adamson,  W.  G.,  Mining  Engineer  and  Metallurgist.  Winnemucca,  Nevada. 

Addicks,  Lawrence,  Metallurgical  Engineer.  Douglas,  Ariz. 

Adkinson,  Henry  M.,  Mining  Engineer.  714  Equitable  Bldg.,  Denver,  Colo. 

Aldridge,  Walter  H.,  Mining  and  Metallurgical  Engineer.  14  Wall  Street,  New 
York. 

Allan,  Fergus  L.,  Mining  Engineer.  Manager,  The  Mexico  Mines  of  El  Oro, 
Ltd.,  El  Oro,  Estado  de  Mexico,  Mex. 

Alien  &  Colburn,  Mining  Engineers.  (Carl  A.  Allen,  C.  Lorrimer  Colburn) — 
Ideal  Bldg,  Denfer,  Colo. 

Allen,  Roscoe,  F.,  Mining  and  Metallurgical  Engineer.  San  Juancito,  Hon¬ 
duras,  C.'A. 

Allen,  Roy  Hutchins,  Mining  Engineer.  Examinations  and  Management, 
Jamesburg,  New  Jersey. 

Alsdorf,  F.  C.,  Mining  Engineer.  Prescott,  Ariz.  Code:  Bedford-McNeill. 

Anderson,  A.  P.,  Mining  Engineer.  U.  S.  Smelting,  Ref.  and  Mining  Explora¬ 
tion  Co.  908  W.  P.  Story  Building,  Los  Angeles,  Calif. 

Anderson,  Robert  Hay,  Consulting  Mining  Engineer.  Apartado  866,  Mexico 
City,  Mexico.  Cables:  “Anderson,  Mexico.” 

Anderson,  Wellington  J.,  Mining  and  Consulting  Engineer.  319  Roanoke 
Street,  San  Francisco,  Calif. 

Apftar,  Frederick  W.,  Mining  Geologist.  Microscopic  Investigation  of  Ores, 
Rocks,  etc.  Examination  of  Mines.  Canonbury  Road,  Jamaica,  L.  I.,  N.Y. 

Argali,  Philip  &  Sons,  Philip  Argali,  P.  H.  Argali,  George  O.  Argali.  Mining 
and  Metallurgical  Engineers.  Mine  Examinatilns,  Ore  Testing,  Mill  Designs. 
First  National  Bank  Building,  Denver.  Cable:  “Argali." 

Arizona  Engineering  Co.,  Engineers,  Examinations,  Reports,  and  Manage¬ 
ment  of  Mining  Properties.  Kingman,  Ariz. 

Armstead,  Henry  Howell,  Consulting  Mining  Engineer.  29  Broadway,  New 
York.  Apartado  65,  Guanajua:.o,  Mexico. 

Arnold,  Ralph,  Consulting  Geologist  and  Petroleum  Engineer.  Union  Oil 
Building,  Los  Angeles,  Calif.  115  Broadway,  New  York  City.  No.  1  London 
Wall  Building,  London,  E.  C.  Cable:  “Ra’farm^.” 

Astley,  J.  W.,  Mining  Engineer.  24  King  St.,  West,  Toronto,  Canada.  Code: 
Bedford-McNeill. 

Atwater,  R.  M.,  Jr.,  Consulting  Mining  Engineer  with  Ladenburg,  Tbalman  & 
Co.,  Bankers,  25  Broad  Street,  New  York. 

Ayres,  W.  S.,  Mining  and  Mech.  Eng.  Consultation,  Examination,  Reports. 
Many  years  experience  as  Manager  of  Iron  and  Coal  Mines.  Hazleton,  Penn. 

B 

Babb,  Percy  Andrus.  Mining  and  Metallurgical  Engineer.  “Edificio  La  Cia 
Bancaria.”  Avenida  5  de  Mayo  No.  32,  Mexico,  D.  F. 

Bagftaley,  Ralph,  Pittsburgh,  Penn.  Pyritic-Conversion  Smelting  of  Ores 
(Concentrates,  Slimes,  Flue-dust — Fume  Prevention — Permanent  Apparatus. 

Bagge,  N.  O.,  Consulting  Mining  Engineer.  19  Cedar  St.,  New  York  City. 
Baca,  Chih.,  Mexico.  Ail  Codes.  Cable:  “Baggeno.” 

Ball,  Sydney  H,,  Mining  Geologist.  71  Broadway,  New  York  City.  Cable 
Address  “Sydball.” 

Bancroft,  Howland,  Consulting  Mining  Geolomst.  Suite  730  Symes  Building, 
Denver,  Colorado.  Cable:  “Howban.’  Code:  Bedford-McNeill. 

Barbour,  Percy  E.,  Mining  Engineer.  Address  for  the  summer.  No.  887  Middle 
St.,  Bath,  Maine. 

Bard,  D.  C.,  Mining  Geologist.  P.  O.  Box  267,  Butte,  Mont. 

Bardwell.  A.  F.  (Successor  to  Betties  &  Bardwell),  Custom  Assayer  and  Chem¬ 
ist.  158  South  West  Temple  St.,  Salt  Lake  City,  Utah. 

Barker-Wilson  Ck>.,  Mining  Engineers;  United  States  Mineral  Surveyors, 
Butte,  Mont. 

Barnes,  C.  S.,  Civil  and  Mining  Engineer,  U.  S.  Min.  Surveyor.  Can  secure 
valuable  mining  property  on  easy  terms  for  investors.  Platoro,  Colo. 

Bassett,  R.  Smith,  Placer  Mining  Engineer.  Examination  and  Reports. 
Bandon.  Oregon. 

Battery  Engineering  &  Construction  Co.,  Lowell  H.  Brown,  Pres.  Shaft 
Sinking  and  Underground  Mine  contracting.  No.  2  Wall  Street,  New  York. 

Beatty,  A.  Chester,  Consulting  Mining  Engineer.  71  Broadway,  New  York, 
N.  Y.  No.  1  London  Wall  Building,  London,  E.  C.  Cable:  “Granitic.” 
Code:  Bedford-McNeill. 

Beaudette,  A.  J,,  Mining  Engineer.  825  Birks  Bldg.,  Vancouver,  B.  C. 

Bell,  Charles  N.,  Mining  Engineer,  Smuggler-Union  Mining  Co.,  Teluride,  Colo., 
945  Equitable  Bldg.,  Denver,  Colo. 

Bell,  William  L.,  Mining  Engine  r  and  Metallurgist,  care  of  British  Columbia 
Copper  Co.,  Greenwooa,  B.  C. 

Bellinger,  H.  C.,  Metallurgical  Engineer.  Spokane,  Wash. 

Benedict,  William  de  L.,  Mining  Engineer.  19  Cedar  St.,  New  York. 

Blalsdell  Co.,  Engineers.  Vat  Excavating.  Los  Angeles,  Calif. 

Bonthrone  &  Company,  Mining  Engineers.  Bank  of  Hamilton  Bldg.,  Van¬ 
couver,  B.  C.  Canada. 

Botsford,  C.  W.,  Mining  Engineer  and  Geologist.  Spnngville,  N.  Y. 

Botsford,  Robert  S.,  Mining  Engineer.  Nicolaevo  Pavdinsk  Estate,  Vyia 
Station,  Bogoslovsk,  R  T.,  Province  of  Perm,  Russia. 

Boutwell,  John  M.,  Mining  Geologist.  Howard  Canfield  Bldg.,  Santa  Barbara, 
Calif. 

Bowman,  Frank  A.,  Mining  Engineer.  Gilbert,  Minn. 

Bradley,  D.  H.,  Jr.,  Consulting  Mechanical  Eng.  Specialty;  Design  of  Mining 
and  Milling  Plants.  Equipment  Reports.  17(X)  Rampart  St.,  El  Paso,  Texas 

Bradley,  Fred  W.,  Mining  Engineer.  Crocker  Building,  San  Francisco.  Cable 
Address:  “Basalt,”  San  Francisco.  Code:  Bedford-McNeill. 


Bradley.  R.  J.  H.,  Consulting  Mining  Engineer.  115  Broadway,  New  York 
City.  Cable  Address:  “Investigate.”  Code:  Bedford-McNeill. 

Bretherton,  S._  E.,  Consulting  Mining  Engineer,  27  years’  experience.  Metal¬ 
lurgist  and  Mine  Manager.  Specialty:  Complex  Zinc  Ores.  Mills  Bldg.,  San 
Francisco,  Calif. 

Bridger,  Geo.  F.,  Metallurgist,  Specialty  Milling  and  cyaniding  gold  and  silver 
ores,  address  3448  Second  Ave.,  Los  Angeles,  Calif. 

Bi^smade,  R.B.,  (E.  M.,  Lehigh  ’95),  Con.  Engineer;  Specialties;  Mining,  Ore- 
Dressing,  Petroleum;  Code  “ABC”,  1  a  Pensador  Mex.  1,  Puebla,  Pue.,  Mex. 

Brockunier,  S.  H.,  Mining  Engineer.  Nevada  City,  Calif. 

Brodie,  Walter  N.,  Mining  Engineer  and  Metallurgist.  In  care  Batopilas  Min¬ 
ing  Co.,  50  Broad  Street,  New  York. 

Brodrick,  C.  T.,  62  London  Wall,  London  E.  C.  Cable:  Care  Argeby,  Usual 
Codes. 

Buck,  Stuart  M.,  Mining  Engineer.  Bramwell,  W.  Va. 

Burbidge,  Frederick,  Mining  Engineer.  .1119  Paulsen  Building,  Spokane, 
Wash. 

Burch,  Caetani  &  Hershey.  Albert  Burch.  Gelasio  Caetani.  Oscar  H. 
Hershey.  Mining,  Metallurgy,  and  Mining  Geology.  Crocker  Bldg.,  San 
Francisco,  Calif.  Cable  Address:  “Burch’’  or  “Caetani,”  San  Francisco. 
Codes:  Bedford-McNeill,  Moreing  Sc  Neal. 

Burch,  H.  Kenyom  Mechanical  and  Metallurgical  Engineer.  Care  Inspira¬ 
tion  Consolidated  Copper  Co.,  Miami,  Gila  Coimty,  Arizona. 

Burlingame  &.  Co.,  E.  E.,  Est,  1866,  Assayers  and  Chemists.  Bullion  Dealers, 
Ore  Shippers  agent.  Ore  Testing.  1736  Lawrence  St.,  Denver,  Colo. 

Burrall,  Fred’k  P.,  Mining  Engineer.  264  Riverside  Drive,  New  York. 

Burt,  Edwin,  Metallurgical  and  Cyanide  Engineer.  Mills  and  Cyanide  Plants 
Examined,  Designed  and  Started.  Specialty:  Treatment  of  Ores,  Fine  Grind¬ 
ing  and  Slime  Filtering.  Patentee — Burt  Shme  Filters.  El  Paso,  Texas. 

Burtt  &  White,  P.  D.  Burtt,  Geo.  M.  White.  Consulting  Mining  Engineers, 
Plants  designed  and  erected.  Insurance  Exchange  Bldg.,  Sim  Francisco,  Calif. 

Burton,  Howvd  E.,  Assayer  and  Chemist.  605  Harrison  Ave.,  Leadville,  Colo. 
Specimen  jirices:  Gold,  50c.:  Gold  and  Silver,  75c.;  Gold,  ^ver  and  Lead, 
$1;  Gold,  Silver  and  Copper,  S1.50.  Reference:  Carbonate  Nat.  Bank. 


C 


Cameron,  Geo.  W.,  Assayer  and  (Chemist.  Representatives  for  Shippers  to  the 
El  Paso  Smelter.  205  San  Francisco  St.  P.O.Box  489,  El  Faso,  Texas. 

Camphuis  &  Rives,  Mining  Ei^neering,  Reports,  Management.  Representing 
Mine  Sc  Mill  Coe.  Mills  Bldg.,  El  Paso,  Tex.  Cables:  “Orocobre.”  Code:  B.  McN. 

Canadian  Mining  &  Exploration  Co.,  Ltd.,  Consulting  and  Mining  Engineers. 
Mines  and  Prospects  Purchased  or  Financed.  43  Exchange  Place,  New  York. 
Canadian  Offices:  Traders  Bank  Bldg.,  Toront  .  Drake  Block,  Victoria,  B.  C. 

Carlyle,  E.  J.,  AC.  M.  Co.,  Anaconda,  Mont.  Metallurgist.  Specialty:  appli¬ 
cation  of  latest  American  methods  to  the  treatment  of  Copper  (5res  at  home  or 
abroad.  Cable  Address:  “CUCARLYLE  ANACONDA.'*  Bedford-McNeiU. 

Carpenter,  Alvin  B.,  Mining  Engineer.  Examinations.  Consultation.  Su¬ 
pervision  of  Mines.  1015  California  Bldg.,  Los  Angeles,  Calif. 

Carpenter,  E.  E.,  Mining  and  Metallurgical  Engineer.  Wonder,  Nevada. 

Carpenter,  L.  B.  Mining  Engineer,  Examination  and  Consultation.  810  Flat¬ 
iron  Bldg.,  San  Francisco,  C^if. 

C^se,  Benjamin  H.,  Mining  and  Cfivil  Engineer.  Examination  of  Southern 
mines,  mineral  and  water-power  properties.  5  Edgehill  Ave.,  Asheville,  N.  C. 

Case,  Walter  H.,  Mining  Engineer.  P.  O.  Box  832.  512  Trust  Building,  El 
Paso,  Texas. 

Cazin,  Franz,  Mechanical  Engineer.  Design  and  Construction  of  Metallurgical 
Plants.  MePhee  Building,  Denver,  Colo. 

Chance,  H.  M.  &  Co.,  Coal  and  Iron.  Consulting  Engineers,  Drexel  Building, 
Philadelphia,  Penn. 

Channing,  J.  Parke,  Consulting  Engineer.  61  Broadway,  New  York. 

Chase,  Charles  A.,  Mining  Engineer.  734  First  National  Bank  Bldg.,  Denver, 
Colo.  Liberty  Bell  G.  M.  Co.,  Telluride,  Colo. 

Chede  &  Davidson,  Consulting  Mining  Engineers.  Examinations  and  Re^rts. 
Representation  of  Foreign  Mining  Companies.  Cable:  “Chedavi-Cali”, 
Colombia.  (Ilodes:  Bedford-McNeill,  Liebers,  A.  B.  C.  5th. 

Chedsey,  Wm.  R.,  Mining  Engineer,  Examination  and  Equipment  of  Mines, 
Colorado  School  of  Mines,  Golden,  Co’o. 

Church,  John  A.,  Mining  Engineer.  15  William  St.,  New  York.  Cable:  “Scotist.” 

Church,  John  L.,  Mining  Engineer.  Examinations,  Reports  and  Supervision 
of  Mines.  White  Sulphur  Springs,  Mont. 

Clark,  C.  Dawes,  Mining  and  Eflficiency  Engineer.  Mining  and  Industrial 
Economy.  With  W.  Rowland  Cox  and  Staff.  165  Broadway,  New  Y ork  City. 

Clapp,  F.  G.,  Chief  Geologist.  Associated  Geological  Engineers.  Reports  on 
Oil,  Gas  and  Mineral  Properties.  331-4th  Ave.,  Pittsburg,  Pa. 

Clapp,  L.  R.,  Mining  and  Metallurgical  Engineer.  Silverton,  Colo. 

Clapp,  Rolla'E.,  Consulting  Engineer.  Chicago  and  Salt  Lake  City. 

Clements,  J,  Morjtan  ,  Mining  Engineer  and  Geologist.  20  Broad  Street,  New 
York.  Code:  B^ford-McNeill. 

Clevenger,  G.  Howell,  Metallurgical  Engineer.  381  Hawthorne  Ave.,  Palo. 
Alto,  Calif.  Code:  Bedford-McNeill. 

Clifford,  James  O.,  Consulting  Mining  Engineer.  Mills  Bldg.,  El  Paso,  Texas. 
Codes:  Bedford-McNeill,  Western  Union. 

Cobb,  Wm.  Lewis,  Mining  Engineer.  Sausalito,  Calif. 

Cohen,  Samuel  W.,  Consulting  Mining  Engineer.  _  Dominion  Egress  Bldg., 
Montreal,  General  Manager,  Crown  Reserve  Mining  Co.,  Ltd.,  Cobalt,  Can. 

Cole,  David,  Specialist  in  Ore  Concentration,  Mining  Mechanism  and  Property 

Management.  Tucson,  Arizona.  Code:  Bedford-McNeill. 

Coe,  Ira  Judson,  Consulting  Engineer.  762  Mills  Bldg.,  San  Francisco,  Calif. 

Ckilbath,  J.  S.,  Mining  and  Cyanide  Engineer.  Late  Gen.  Manager,  El  Ray. 
Mines.  Examination,  Development,  Equipment  and  Operation  of  Mines 
Adapt^  to  the  Cyanide  Process.  562  Gramercy  Place,  Los  Angeles. 
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0>le,  F.  L.,  Mining  Engineer.  Examinations  in  Eastern  Asia,  Shanghai, 
China.  Cable  Address:  “Hanco." 

Coleman,  Robert  J.,  Consulting  Mining  Engineer.  Union  Trust  Bldg.,  Los 
Angeles,  Calif. 

Collins,  Eddar  A.,  Mining  Engineer,  General  Superintendent.  Commonwealth 
M.  &  M.  Co.,  Pearce,  Ariz. 

Collins,  Edwin  James,  Mining  Engineer  and  Mining  Geologist.  Examinations 
and  Management.  Torrey  Bldg.,  Duluth,  Minn. 

Collins,  George,  E.,  Mining  Engineer.  Mine  Examinations  and  Management. 
420  Boston  Building,  Denver,  Colo.  Cable  Address:  “Colcamac,”  Denver. 

Colvocoresses,  George  M.,  Mining  Engineer.  43  Exchange  Place,  Room  1407, 
New  York  City. 

Comings,  Geo.  R.,  Mining  Engineer.  Apartado  126.  Oaxaca,  Oax.,  Mexico. 

Conner,  Eli  T.,  1315  Stephen  Girard  Bldg.,  Philadelphia,  Penn. 

Constant  Co.,  C.  L.,  Mining,  Metallurgical  and  Chemical  Engineers,  42  New  St., 
New  York,  N.  Y. 

Cook,  Fred’k  S.,  Mining  Enmneer,  Consultation,  Examination  and  Manage¬ 
ment.  Miner’s  Bank  Bldg.,  Joplin,  Missouri. 

Couldrey.  Paul  S. ,  Mining  Engineer,  General  Mining  Superintendent  Cerro  de 
Pasco  Mining  Co.  Cerro  de  Pasco,  Peru,  South  America. 

Cox,  G.  H.,  Mining— ^Geology.  Missouri  and  Wisconsin  Lead  and  Zinc  &elds  a 
Specialty.  Missoiui  School  of  Mines  and  Metallurgy.  Rolla,  Mo. 

Cox,  W.  Rowland,  and  Staff.  Consulting  Specialists.  Management,  Gyration 
and  Examination  of  Mines  and  Mills.  165  Broadway,  New  York,  NT  Y. 

Coxe  Mining  Laboratory,  Lehigh  University,  South  Bethlehem,  Pa.  Assays, 
analyses  and  concentration  tests  of  Ores  and  Coals. 

Cranston,  Robert  E.,  Mining  Engineer.  437  Holbrook  Bldg.,  San  Francisco. 
11  Pine  St.,  New  York.  Cable  Address  “Recrans.”  Code:  McNeill’s  1908. 

Critchett  &  Ferguson,  Assayers  and  Chemists.  Agents  for  Ore  Shippers. 
Umpire  and  Control  a  Specialty.  £1  Paso,  Tex, 

Crosby,  W.  O.,  Consulting  Geologist.  Mining  properties.  Engineering  works, 
water  supplies,  etc.  491  Boylston  St.,  Boston,  Mass. 

Crowell  &  Brennon.  Cliff  Crowell.  John  C.  Brennon.  Mining  Engineers. 
Calle  Arteaga,  170,  Monterrey,  N.  L.,  Mexico.  110  South  Street,  West 
Lafayette,  Ind. 

Cunningham,  George,  Mining  Engineer.  2416  So.  Grand  Ave.,  Los  Angeles, 
Calif.  Specialty — Alaska  Examinations. 

Cutler,  H.  C.  Mining  Engineer.  Trent  Engineering  Co.,  P.  O.  Box  857,  Reno, 
Nevada. 

D 

Darlington,  Wayne,  50  North  23rd  St.,  Philadelphia,  Pa.  Consulting  Mining 
Engineer  and  Metallurgi.st. 

Davies,  Ellsworth  T.  116  Adam  Ave.,  Room  7.  Scranton.  Pa.  Consulting 
Mining  Engineer,  Geologist;  Examination  and  reporting  coal  lands  a  sp>ecialty 

Davis,  Geo.  C.,  39  So.  10th  Street.  Philadelphia,  Penn.  Metallurgical  Chemist, 
Specializing  on  Coal,  Iron  and  alloys. 

Del  Mar,  Algernon,  Mining  and  Milling  Engineer.  South  Pasadena,  California. 

Demmlng,  Henry  C.,  Mining  Engineer.  Geologist,  Mineralogist  and  Chemist. 
Offices  and  Laboratory  15-17  N.  Third  St.,  Harrisburg,  Penn.,  U.  S.  A. 

de  Sallier,  Rene,  Mining  Engineer.  25  Broad  Street,  New  York.  • 

Dlckman,  R.  N.,  Mining  Engineer.  Dickman  &  Mackenzie,  Chemists,  As¬ 
sayers  and  Me^lurgists  1010  Mailers  Building,  5  South  Wabash  Ave., 
Chicago,  Ill.  “Deegold”  Bedford-McNeill  Code. 

Dietz  &  Keedy,  Metallurgists  and  Consulting  Engineers.  6  Beacon  St.,  Boston, 
Mass. 

Dickson,  Archibald  A.  C.,  M.A.I.M.E.,  A.I.M.M.,  F.G.S.M.M.G.I.I.  Cot- 
sulting.  Mining  and  Metellurgical  Engineer,  Mining  Geologist  and  Mine 
Manager.  Examinations  and  reports  on  mines  and  mining  properties.  Ad¬ 
vice  as  to  most  economic  methods  of  work.  Care  of  Henry  S.  King  &  Co.,  65 
Cornhill,  London,  E.  C.  Kodarma  E.  I.  Ry.,  Gaya  District,  Incfia.  Cable: 
“Dickson,”  Kodarma.  Codes:  A.B.C.,  5th  edition;  Bedford-McNeill  and  Mc¬ 
Neill’s  0908  edition). 

Dorr,  John  V.  II.,  Metallurgical  Engineer.  730-5  First  National  Bank  Bldg., 
Denver.  30  Church  St.,  New  York.  Cable  Address:  “Dorr,”  Denver  and 
“Dorclass,”  New  York.  Codes:  Bedford-McNeill  and  Western  Union. 

Dresser,  John  A.,  Mining  Geologist.  Manager,  Landj  Dept.,  A.  C.  &  H  B.  Ry., 
Sault  Ste.  Marie,  Canada. 

Drew,  C.  V.,  E.  M.,  with  Cerro  de  Pasco  and  Morococha  Mining  Companies. 
Room  4 — 5th  floor,  15  Broad  St.,  N.  Y. 

Drucker,  A.  E.,  Metallurgical  Engineer.  Testing,  designing,  and  constructing 
plants  for  gold,  silver,  and  copper  ores.  62  London  Wall,  London,  E.  C. 

DuBois,  Mixer  &  Armas,  Consulting  Mining  Engineers,  302  Harrison  Bldg., 
Philadelphia,  Penn.  Salt  Lake  City  and  Paris,  France. 

Dufourcq,  Edw.  L.,  Mining  Engineer,  Room  D-15,  Produce  Exchange  Bldg. 
New  York.  Cable  Address:  Dufourcq,  New  York.  Bedford-McNeill  Code. 

Dunning,  Charles  H.,  Mining  Engineer.  Prescott,  Arizona. 

Dunster,  Carl  B.,  E.  M.,  Manager  Mines  Department,  Breitung  &  Co.,  Ltd., 
Mines  and  prospects  purchased  or  financed.  McNeill’s  Codes.  Savings  Bank 
Bldg.,  Marquette,  Mich.  New  York,  Chicago,  San  Francisco,  Calif. 

Dutton,  Chas.  E.,  Mining  Engineer.  P.  O.  Box  104.  Goldfield,  Nevada. 

Dwight,  Arthur  S.,  Mining  Engineer  and  Metallurgist.  29  Broadway,  New 
York.  Cable  address:  Si-terer,  New  York.  Bedford-McNeill  Code. 

E 

Eaton,  E.  R.,  Jr.,  Mining  Engineer.  Manatawny,  Pa. 

Easton,  H.  D.,  Mining  Engineer  and  Geologi.st,  Specialties,  Oil,  Coal  and  Clay, 
T.«xington,  Ky, 

Easton,  Stanly  A.,  Mining  Engineer.  Manager  Bunker  Hill  &  Sullivan 
Mining  and  Concentrating  Company,  Kellogg,  Idaho. 

Ely,  E.,  Dover  Laboratory,  Assayer  and  Chemist.  Fees;  Gold,  60c. :  Silver,  45c. ; 
Copper,  $1.00;  Iron  Ores,  etc..  Iron  $1.00;  Phosphorus,  $1.50;  Sulphur,  $1.75. 
53-55  E.  McFarlan  St.,  Dover,  New  Jersey. 

Emmens,  Newton  W.,  Mining  Engineer.  Examinations  and  reports.  Cable 
address  “SANSPEUR.”  415  Rogers  Building,  Vancouver,  R.  C. 

Emmons,  N.  H.,  2nd,  Mining  Engineer.  P.  O.  Box  584,  Butte,  Mont. 

Bveland,  A.  J.,  Mining  Engineer.  42  Broadway,  New  York. 

P 

Palkenburg  &  Laucks,  Chemists,  Assayers,  Metallurgists.  Mill  tests  on  ore 
in  car-load  lots.  Smelter  checking  .  99  Yester  Way,  Seattle,  Wash. 

Farish,  George  E.,  Mining  Engineer.  25  Broad  Street,  New  York.  Cable 
“Georgefar.”  Code:  Bedford-McNeill. 

Parish,  John  B.,  Mining  Engineer,  25  Broad  St.,  New  York  and  315  Colorado 
Bldg.,  Denver,  Colo.  Cable  Address:  “Farish.” 


Fairell,  J.  H.,  E .  M  Practical  Geologist.  Development  work.  Examination 
of  Prospects.  714  Beverly  Drive,  Beverly  Hills,  Calif. 

Fearn,  Percy  L.,  Consulting  Mining  Engineer,  17  Battery  Place,  New  York 

Ferrler,  W.  F„  (^nsulting  Mining  Engineer  and  Geologist,  204  Lumsden  Build¬ 
ing,  Toronto,  Ont. 

Fields,  John  D.,  Mining  Engineer.  Designing  and  Constructing  Copper 
Leaching  Plants  a  specialty.  Maxville,  Mont.  ^ 

Finch’  John  Wellington,  Geologist  and  Engineer  of  Mines.  71  Broadway,  N^w 
York,  N.  Y.  730  Symes  Bldg.,  Denver,  Colo. 

Finlay,  J.  R.,  Mining  Engineer.  Room  802,  52  William  Street,  New  York. 

Flshback,  Martin,  Mining  Engineer.  El  Paso,  Texas.  Cable:  “Fishback.” 
Codes:  Western  Union  and  Bedford-McNeill. 

E^aile  Florance,  E.  M.,  Wm.  Huntley  Hampton, 
JJ  ■’  ?nd  Consulting  Engineers.  68  Broad  St.,  New  York. 

Oable  aaclrcod:  Florhamp,  New  York. 

Fobs  &  Gardner,  Consulting  Geologists.  Engaged  especially  in  the  Investiga¬ 
tion  of  Petroleum  and  Coal  Properties.  Tulsa,  Okla. 

Folsom,  D.  M.,  Mining  Engineer.  Stanford  University,  Calif. 

Forbes,  D.  L.  H„  Mining  &  Metallurgical  Engineer.  Examinations,  Reports, 
Consultations,  Design  of  Mine  and  Mill  Equipment,  Cyanide  Process.  309 
Manning  Chambers,  Toronto,  Ont. 

Fowler,  Samuel  S.,  Mining  Engineer  and  Metallurgist.  Nelson,  British 
Columbia. 


Fox,  John  M.,  Mining  Engineer,  Tonopah,  Nevada. 

France,  T.  H.  42  Broadway,  New  York.  Mining  Engineer,  Usual  Codes. 
Frank,  Alfred,  Mining  Engineer.  807  Newhouse  Bldg..  Salt  Lake  City,  Utah. 
Free,  E.  E.,  Geologist  and  Chemical  Engineer.  Specialist  in  potash  and  other 
salines.  Gould,  Free  and  .Ash.  Monadnock  Bldg.,  San  Francisco,  Calif. 
Frost,  Oscar  J.,  Assayer,  511  18th  St.,  Denver,  Colo. 

Fuller,  John  T.,  Mining  Engineer.  Consulting  Engineer  State  Department  of 
Mines.  P.  O.  Box  393,  Little  Rock,  Ark. 


G 


Garrey,  Georfte  H..  Consulting  Mining  Geologist  and  Engineer.  Appraisal  of 
the  Possibilities  of  Mines,  Outlining  of  Development  Work  for  Mines  Detailed, 
Surface  and  Underground  Geologic  Mine  Riaps.  Cable  address — Garrev! 
Code:  Bedford-McNeill.  115  Broadway,  New  York.  Telephone  Rector  3222! 
General  En^neerin^  Co..  Consulting  and  Contracting  Engineers.  Complete 
Ore  Testing  Plant  Engineers  or  Contractors  for  all  classes  of  reduction  plants. 
Salt  Lake  City,  Utah.  J.  M.  Callon,  Pies 
Gibson,  Walter  L.,  Control  and  Umpire  Assays,  Ore  Shippers’  agent.  Analysiit 
and  Working  tests,  etc.  824  Washington  St.,  Oakland,  Calif. 

Godfrey,  W.  H.,  Mining,  Irrigation,  and  Railway  Engineering,  Sheridan,  Madi¬ 
son  County,  Montana. 

Graham,  Stanley  N.,  Mining  Engineer.  Nova  Scotia  Technical  College,  Hali¬ 
fax,  N.  S.,  Canada. 

Grant,  Wllhur  H.,  Geoloftlc  Engineer.  Applies  the  Geolonc  Knowledgi 
of  Metalliferous  Deposits  for  Commercial  Purposes.  Code:  Bemord  McNeill 
445  Holbrook  Bldg.,  San  Francisco,  Calif. 

Grothe  &  Carter,  Cyanide  Engineers.  Patented  Systems  of  Pulp  Agitation. 

Latest  Improvements.  2a  San  Augustin  No.  53.  Box  2554,  Mexico,  D.F. 
Greenldge,  S.  M.,  Mining  Engineer.  P.  O.  Box  364,  Douglas,  Ariz. 

Grugan,  Justice,  Mining  Engineer.  Manager  Northern  Ore  Co.  Edwards, 
St.  Lawrence  Co.,  New  York.  Philadelphia  Office,  607  Chestnut  St. 

Grunsky,  Jr..  C.  E.,  Mining  Engineer.  American  Engineering  Corporation. 
.‘>7  Post  St.,  San  Francisco,  Calif. 

H 


H^er,  E.  T..  Mining  Engineer,  Superintendent  Sunset  Mining  &  Development 
Co.,  Rhyolite,  Nevada. 

Hamilton,  E.  M.,  Metallurgist.  Specialty:  Cyaniding  Gold  and  Silver  Ores. 
Room  1883,  50  Church  St.,  New  York. 

Hamilton  flcHansell.  J.W.  H.  Hamilton.  N.V.  Hansell.  Mining  Engineers. 

50  Church  St.,  New  York.  Cable:  “Minemel,”  New  York. 

Hammond,  John  Havs,  Consulting  Engineer.  71  Brt  adway.  New  York 
Code;  Bedford-McNeill. 

Hanks,  Abbot  A..  Control  and  Umpire  Assays,  Ore  Shippers’  Agent,  Analyses  of 
Ores,  Minerals,  Etc.  630  Sacramento  St.,  San  Francisco,  Calif, 

Hardy,  J.  Gordon,  Mining  Engineer.  Cloudcroft,  New  Mexico. 

Harris,  John  G.,  Mining  Engineer.  Royal  Bank  Building,  12  King  Street  East, 
Toronto,  Can.  Note— Consult  before  investing  in  Mining,  Smelting  or  Allied 
Ventures. 

Hartley,  Carney,  M.  E.,  Placer  Mining.  Examination  and  Equipment. 

Specialty — fine  gold  and  black  sand.  316  Colorado  Bldg.,  Denver,  Colo. 
Harvey,  F.  H.,  Mining  and  Consulting  Engineer.  Galt,  Calif. 

Hassan,  A.  A.,  Mining  Geologist  and  Consulting  Engineer.  Examination. 
Management  and  Operation  of  Mines.  61  Waldorf  Court,  Brooklyn,  N.  Y. 
Any  Code.  Cable  “.Asghar.” 

Hatcher  &  Carpenter.  (M.M.>  Mining  Engmeers.  Assayers.  U.  S.  Mineral 
Surveyors.  Opp.  Santa  Rita  Hotel.  Tucson,  Ariz. 

Hawkins,  Edwin  N.,  Metallurgical  and  Mining  Engineer,  Boston  Bldg.,  Denver, 
Colo. 

Hawxhurst,  Robt.,  Jr.,  Mining  Engineer,  care  of  International  Banking  Cor¬ 
poration,  60  Wall  St.,  New  York. 

Hellmann,  Fred,  E.  M.  519  California  St.,  San  Francisco.  Chuquicamata 
via  Antofagasta,  Chile.  Cable:  Antofagasta,  Bedford-McNeill.  Address: 
Antofagasta. 

Henderson.  G.  M.,  Mining  Metallurgical  Engineer.  Frost’s  Nat’l  Bank,  San 
.Antonio,  Tex. 

Henderson,  H.  P..  Mining  Engineer.  66  Broadway,  New  York. 

Hendrickson,  Wm.  H.,  Mining  Engineer,  Manager,  Horn  Silver  Mining  Co., 
Frisco,  Utah. 

Hendryx.  Wlbur  A.,  Metallurgist.  V.  P.  and  Gen.  Mgr.  Hendryx  Cyanide 
Machy.  Co.,  107-109  William  St.,  New  York.  Cable:  Henelecy. 

Hills  &WllHs.  Victor  G.  Hills.  Frank  G.  Willis.  Mining  Engineers.  Denver. 

Colo.,  and  Cripple  Creek,  Colo.  Cable  Address:  “Hillwill.” 

Hodftes,  A.  B.  W.,  Mining  and  Metallurgical  Engineer.  109  South  Kingsley 
Drive,  Ix)s  Angeles,  Calif. 

Hoffmann.  Ross  B.,  Mining  Engineer.  228  Perry  Street,  Oakland,  Calit. 
Cable  Address:  Rosshof. 

Hofstrand.  O.  B..  Mining  Metallurgist.  Versed  m  flotation  and  hydro- metal¬ 
lurgy.  Development  of  ore  treatments.  Mill  designing,  construction  and 
operation.  Examinations  and  reports.  Wallace,  Idaho. 
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Hohl,  L.  J.,  Consulting  Engineer  Hydraulic  and  Dredge  Mining,  525  Market  St.. 
San  Francisco,  Calif. 

Holden,  Edwin  C.,  Consulting  Mining  Engineer.  Madison,  Wis.  Code: 
Bedford-McNeill. 

Holden,  R.  J.,  Mining  Geologist.  Virginia  Polytechnic  Institute,  Blacksburg, 
Virginia. 

Holland,  Chas.  H.,  Metallurgist,  Analytical  Chemist.  Examinations  and 
Superintendence  of  Properties.  P.  O.  Box  415,  Auckland,  New  Zealand. 
Cable  Address:  “Reduction,”  Auckland.  Usual  Codes. 

Holland,  L.  F.  S.,  Mining  Engineer  and  Metallurgist.  Examinations  and  Re* 
ports.  <>01  H.  W.  Heilman  Bldg.,  Los  Angeles,  Calif.  Cable:  Verify. 

Hollis,  H.  L.,  Mining  Engineer  and  Metallurgist.  1417  First  National  Bank 
Bldg.,  Chicago. 

Hooper,  G.  H.,  Graphite  mining  and  refining  a  specialty.  Somerville,  N.  J. 

Hoover,  Theodore  J.,  Mining  Engineer.  1  London  Wall  Bldg.,  London,  E.  C. 
“Mildaloo.” 

Houck,  Arthur  W.,  Assayer  and  Chemist.  Umpire  and  Control  Work  a  Spe¬ 
cialty.  P.  O.  Box  885,  403  N.  Oregon  St.,  El  Paso,  Texas. 

Hoxie  &  Goodloe.  George  L.  Hoxie.  Mead  Goodloe.  Engineers.  Mechanical 
Electrical,  Mining,  Metallurgical  50  E.  41st  St.,  N.  Y.  Los  Angeles,  Calif. 

Hunt,  Robert  W.  &  Co.,  Engineers.  Bureau  of  Ins^ction,  Tests  and  Consul¬ 
tation.  Investigations  and  Reports  on  Mining  Properties  and  Processes. 
Chemical  Analyses.  22(K)  Insurance  Exchange  Building,  Chicago;  90  West  St., 
New  York;  Monongahela  Bank  Bldg.,  Pittsburgh;  1445  Syndicate  Trust  Bldg., 
St.  Louis;  Norfolk  House,  Lawrence  Pountney  Hill,  E.  C.,  London;  905  McGill 
Bldg.,  Montreal;  251  Kearney  Street,  San  Francisco;  1314  Trader’s  Bank  Bldg, 
Toronto;  Cinco  de  Mayo  6-B,  Mexico  City;  S09  White  Bldg.,  Seattle. 

Huntley,  L.  G.,  Geologist,  Associated  Geological  Engineers,  Reports  on  Oil  Gas 
and  Mineral  Properties.  331  Fourth  Ave.,  Pittsburgh,  Penn. 

Huntoon,  l.ouis  D.,  Mining  Engineer.  115  Broadway,  New  York  City. 

Hutchins,  John  Power,  Consulting  Mining  Engineer.  Examinations  in  Russia 
and  Siberia.  20  Galernaya,  St.  Petersburg,  341  Salisbury  House,  E.  C., 
London.  Cable:  "Getchins,”  both  places.  Codes:  McNeill’s  1908  and 
Western  Union. 

Hutchinson,  Edw’d.  S.,  Consulting,  Civil,  and  Mining  Engineer. — Coal. 
Newtown,  Penn. 

Hurton,  Gerald  H.,  Mechanical  and  Dredging  Engineer.  Union  Construction 
Co.,  Locomobile  Power  Plant  Installations.  604  Mission  St.,  San  Francisco. 

Hyde,  James  M.,  Mining  Engineer.  Treatment  of  Difficult  Ores.  American 
agent  Murex  Process.  Cable  “Jamehyde”  Alaska  Commercial  Bldg.,  San  Fran¬ 
cisco,  Calif.  Codes:  Broomhall,  Bedford-McNeill. 

Hyder,  Frederick  B.,  E.M.,  Mining  Geology — Cyanidation — Examinations. 
Geologist:  Alaska  Gastineau  Mining  Co.,  Juneau,  Alaska. 

I 

Indiana  Laboratories  Co.,  ’The.  Will  represent  you  on  Weighing,  Sampling 
and  Assaying  of  Car  Lots  in  Chicago  Switching  District.  Hammond,  Indiana. 

Innes,  Murray,  Mining  Engineer.  Oceanic  Quicksilver  Mine,  Cambria,  Calif. 

Irving,  John  Duer,  Mining  Geologist,  Drawer  C,  Yale  Station,  New  Haven, 
Conn.  Code:  Bedford-McNeill. 

J 

James  Co.,  Geo.  A.,  Assayers,  Chemists  and  Cement  Testers.  28-32.  Belden 
Place  (off  Bush,  near  Kearney),  San  Francisco,  Calif. 

Jarvis,  Royal  P.,  Ph.  D.,  Mining  and  Metallurgical  Engineer.  Reports,  Exami¬ 
nations,  Consultation.  University  Station,  Knoxville,  Tenn. 

Jenks,  T.  H.,  Consulting  Mining  Engineer.  523  MePhee  Bldg.,  Denver,  Colo. 
Cable  address:  Jenks  Denver. 

Jennlson,  W.  F.,  Ma.  Eng.,  Mining  Engineer  and  Economic  Geologist.  Truro, 
Nova  Scotia,  Canada. 

Jennings,  E.  P.,  Mining  Engineer.  P.  O.  Box  841,  Salt  Lake  City,  Utah.  Cable 
“Chalcocite”  Salt  Lake.  Code:  Bedford-McNeill. 

Johnson,  J.  E.  Jr.,  Consulting  Engineer  and  Metallurgist  associated  with 
Sanderson  &  Porter.  52  William  Street,  New  York,  Nevada  Bank  Bldg. 
San  Francisco,  Calif.;  Drake  Block,  Victoria,  B.  C. 

Johnson,  Maurice  M.,  Mining  Engineer,  1008  Newhouse  Bldg.,  Salt  Lake  City, 
Utah. 

Johnson,  R.  D.  O.,  Mining  Engineer.  Address:  Medellin,  Apartado  110, 
Republic  of  Colombia,  S.  A.  Cable:  Rejon,  Medellin.  Code:  Western  Union 
(Univ.  Ed.) 

Jones,  C.  Colcock,  Mining  Engineer.  605  1.  N.  Van  Nuys  Bldg.,  Los  Angeles, 
Calif.  Code:  Bedford-McNeill. 

Joralemon,  Ira  B.,  Mining  Geologist.  Calumet  and  Arizona  Mining  Co.,  War¬ 
ren,  Ariz. 

K 

Kedzle,  G.  E.,  Mining  Engineer.  12  years  Engineer  and  Manager  of  Mexican 
Mines  and  Mills  in  Durango  and  Coahuila.  Danbury,  Texas. 

Kefifer,  Frederic,  Mining  Ennneer  and  Geologist  with  The  British  Columbia 
Copper  Co.,  Ltd.,  Greenwood,  B.  C.  ♦ 

Kennedy,  J.  C.,  Scout  Mining  Engineer.  Field  Geologist  and  Metallurgist. 
Manhattan,  Nevada. 

Kennedy,  Julian,  Engineer.  The  Bessemer  Building, _  Sixth  Street  and  Du- 
quesne  Way,  Kttsburgh,  Penn-.  Cable  Address:  “Engineer,”  Pittsburgh. 

Kenney,  H.  S.,  Metallurgy  of  Gold,  Silver  and  Copper.  Box  3541,  Johannes¬ 
burg,  So.  Africa.  Code:  Bedford-McNeill. 

King,  Frederick  Gilberts,  Consulting  Mining  and  Operating  Engineer.  205 
Sharon  Bldg.,  San  Francisco,  Calif. 

Kinnon,  Wni.  H.,  Mining  Engineer  and  Metallurgist.  307  San  Francisco  St., 
El  Paso,  Texas. 

Kirby,  A.  G.,  Metallurgist.  Manager  Dominion  Reduction  Co.,  Ltd.,  Co¬ 
balt,  Ont. 

Kirby,  Edmund  B.,  Mining  and  Metallurgical  Engineer.  918  Security  Build¬ 
ing,  St.  Louis,  Mo. 

Kirk  &  Lea  veil.  Consulting  Engineers.  _  Examination,  management  and  opera¬ 
tion  of  mines.  Design  of  mine  and  mill  equipment.  Newhouse  Building,  Salt 
I.ake  City,  LTtah. 

Klepetko.  Frank,  Mining  and  Metallurgical  Engineer,  80  Maiden  Lane,  New 
York;  and  Apartado  708,  Lima,  Peru. 

Knox  &  Allen.  Henry  H.  Knox.  John  H.  Allen.  Mining  and  Metallurgical 
Engineers.  82  Beaver  St.,  New  York.  Cable  Address:  “Allenox,”  New  York. 

Krumb,  Henry,  Mining  Engineer.  FeltJBuilding,  Salt  Lake  City,  Utah. 

Kunz.  George  F.,  Gem  Expert.  Care  Tiffany  &  Co.,  401  Fifth  Ave.,  New 
York. 

Kyle,  T.  D.,  Assayer  and  Chemist.  Mail  samples  get  prompt  attention. 
Mill  Tests  of  all  kinds.  Box  626,  Leadville,  Colo.  Telephone  22. 


L 

Labarth^  Jules,  Metallurgical  Engineer,  General  Manager,  Mason  Valley 
Mines  Co.,  Thompson,  Nevada. 

Ladd,  David  H..  Mining  and  Metallurgical  Engineer.  Houghton,  Mich.  Cable 
— “DAHLADD,”  Houghton.  Code  Bedford-McNeill  and  McNeill’s  1908. 

Laird,  George  A.,  Consulting  Mining  Engineer.  Lawson  House,  49  Clarence 
Street,  Sydney,  N.  S.  W.  Australia.  Cable  address  Drialag,  Sydney.  Code: 
Bedford-McNeill. 

Lakenan,  C.  B.,  Mining  Engineer,  McGill,  Nevada. 

Lamb,  Mark  R.,  Equipper.  Manager,  Allis-Chalmers  Co.,  Santiago,  Chile. 

Lamb,  R.  B.,  Mining  Engineer  and  Metallurgist.  Traders  Bank  Building, 
Toronto,  Ontario,  Canada. 

Uarsh.  Paul  A.,  Consulting  Mining  Engineer  and  Mine  Manner.  Practice 
Limited  to  New  Mexico.  Offices:  Albuquerque,  N.  M.  Silver  City,  N.  M. 

Lasier,  Frederick  G.,  Mining  Engineer,  P.  O.  Birmingham,  Michigan. 

Lawton,  Nathan  O.,  Mining  Engineer.  Mine  Examinations  and  Management. 
23  years  mining  Iron,  Copper,  Pyrites,  Vein  and  disseminated  ore  deposits. 
Code  Bedford  McNeil.  Address  I.awton,  Michigan. 

Lavagnino,  G.,  M.  E.,  Box  1248,  Salt  Lake  City,  Utah.  593  East  Calif.  St., 
Pasadena,  Calif. 

Ledoux.  Albert  R.,  Expert  in  Mining,  Engineering,  Metallurgy  and  Chemistry. 
99  John  Street,  New  York. 

Le  Fevre,  S.,  Consulting  Mining  Engineer.  Magnetic  Iron  Ore,  Witherbec  Sher¬ 
man  &  Co.,  Testing  Laboratory  available  for  ores.  Mineville,  Essex  Co.,  N.  Y. 

L^gett,  Thos.  H.,  Consulting  Engineer.  165  Broadway,  New  York. 
Cables:  “Tomleg.” 

Leonard  &  Root,  Assayers  and  Metallurgical  Chemists — Umpire  and  control 
assays  a  specialty.  1744  Broadway,  Denver,  Colo. 

Lewlsohn,  Julius  A.,  Mining  Engineer,  42  Broadway,  New  York. 

Llndberg,  Carl  O.,  Mining  Enpneer  (writh  W.  Rowland  Cox),  Mines  Examined 
and  Repiorted  upon.  527  Union  League  Bldg.,  Los  Angeles,  Calif. 

Lindsley,  Thayer,  Mining  Engineer.  82  Beaver  St.,  New  York. 

Linton,  Robert,  Mining  Engineer.  Trust  and  Savings  Bldg.,  Los  Angeles, 
Calif.  25  Broad  St.,  New  York  City.  Code:  Bedford-McNeill. 

Lloyd,  R.  L.,  Metallurgical  Engineer.  Specialty:  Pyrometallur^  of  copper 
and  associated  metals.  29  Broadway,  New  York.  Cable  address:  Ricloy- 
New  York.  Codes:  Bedford-McNeill  and  Miners’  &  Smelters’.  M 

Longyear  Co.,  E.  J.,  Exploring  Engineers  and  Geologists.  Diamond  Drill 
Contractors.  Manufacturers  of  Diamond  Drills  and  Suimhes.  General 
Office,  710-722  Security  Bank  Bldg.,  Minneapolis,  Minn.  Cable  Address: 
“Longco,”  Minneapolis.  Code:  Bedford-McNeill. 

Lorlng,  Frank  C.,  Mining  Engineer.  Toronto,  Ontario. 

M 

MacBoyle.  Errol,  Mining  Engineer  and  Geologist.  1022  Crocker  Building. 
San  Francisco.  Cable  Address:  MacBoyle,  San  Francisco.  Usual  Codes, 

MacDonald,  Jesse  Juan,  Ore  Dressing  Expert.  Consulting  Engineer.  Sierra 
Madre  Club,  Los  Angeles,  Calif. 

MacDonald,  Bernard,  Mining  and  Metallurgical  Engineer  Specialty:  Design 
and  Construction'CyanideTPlants.  So.  Pasadena,  Calif 

MacVlchle,  D.,  Mining  Engineer.  507  Newhouse  Bldg.,  Salt  Lake  City,  Utah. 

McAllister,  J.  E.,  Consulting  Engineer.  60  Wall  St.,  New  York.  15  King 
Street  West,  Toronto,  Canada. 

McCaskell,  J.  A.,  Mining  Engineer.  209  Felt  Bldg.,  Salt  Lake  City,  Utah. 

McCune,  Raymond,  Mining  Engineer,  New  York:  Whitehall  Building.  Lima, 
Peru.  South  America;  Cable:  “Raycune.”  Code:  Western  Union. 

McDaniel,  A,  K,,  Consulting  Mining  Engineer.  1218  Foster  Bldg.,  Denver, 
Colo. 

McIntyre,  Alexander  J.,  Mining  and  Metallurncal  Engineer.  Consulting 
Engineer  for  Butte  and  Vipond  Gold  Mining  and  Milling  Co.,  Dewey,  Mont. 

McKinlay,  Wm.  B.,  Mining  Engineer,  22  Exch.  PL,  New  York  City.  Cable: 
“Kinlaybil,  New  York.”  Code:  Bedford  McNeill. 

Maenutt,  C.  H.,  Mining  Engineer,  Resident  Manager,  Burma  Mines,  Ltd. 
Namtu,  Northern  Shan  States,  Burma,  India. 

Magnus,  Benj.,  Consulting  Engineer.  General  Manager,  Mt.  Morgan  Gold 
Mine,  Sydney,  Australia  Cable,  Eratype,  Sydney. 

Marsters,  V.  F.,  Mining  Geologist;  Substation,  84,  N.  Y.  C.,  and  San  Juancito, 
Honduras,  C.A.,  Ten  years’  professional  experience  in  South  &  Central  America. 

Mayer,  Lucius  W.,  Consulting  Engineer.  71  Broadway,  New  York. 

Maynard  &  Carter,  Geological  Civil  and  Mining  Engineers.  321  James  Bldg., 
Chattanooga,  Tenn. 

Meade,  Richard  K.,  Chemical  Engineer,  specialty  pulverized  fuel  and  nodulizing 
ores.  202  No.  Calvert  St..  Baltimore.  Md. 

Melzer,  Emil.  Consulting  Mining  Engineer  and  Metallurgist.  Baker,  Oregon. 
Bedford-McNeill  Code. 

Mendenhall.  G.  D.  &  H.  D.,  Consulting  Engineers,  Phosphate  Land  Examina¬ 
tions  and  Plant  Designs.  Lakeland,  Fla. 

Merrill,  Charles  W.,  Metallurgist.  121  Second  St.,  San  Francisco.  Cable: 
“Lurco.”  Codes:  Bedford-McNeill  and  Moreing  &  Neal. 

Merrill,  Frederick  J.  H.,  Mining  Engineer  and  Geologist.  (Late  State  Geol¬ 
ogist  of  New  York).  610  Citizen’s  Bank  Bldg.,  Los  Angeles,  Calif. 

Merrill  Metallu^ical  Co.,  Engineers.  121  Second  St.,  San  Francisco.  Cable 
Lurco.  Usual  (Jodes. 

Merry,  F.  Chas.,  Mining  Engineer.  Ferguson,  British  Columbia. 

Millar,  Howard  A.,  Consulting  Mining  Engineer.  Third  National  Bank  Bldg., 
St.  Louis,  Mo. 

Millard,  H.  Alfred,  Consulting  Engineer.  Asst.  Gen.  Mgr.,  Breitung  Mines 
Corp.  11  Pine  St.,  New  York  City. 

Miller,  Hugo  W.,  Mining  Engineer  and  Assayer,  Mine  Examinations,  Ores  and 
Bullion  bought.  Nogales,  .Ariz. 

Miller,  W.  Clayton,  Mining  Engineer.  Consulting  and  Operating,  ’fhe  “West¬ 
minster”  Spokane,  Washington. 

Mlller-Farish  Co.,  Wm.  P.  Miller.  Mgr.,  Assayers,  Chemists  and  Metallurgists, 
532  Commercial  St.,  San  Franci.^co. 

Mllliken,  William  B.,  Mining  Engineer  and  Metallurgist.  418  MePhee  Build¬ 
ing,  Denver,  (Colorado. 

Minard,  Frederick  H.,  Mining  Engineer.  Trinity  Bldg.,  Ill  Broadway,  New 
York.  Cable:  “Frednard,”  New  York.  Code:  Bedford-McNeill. 

Mines  Management  Co.,  Consulting  Mining  Engineers  and  Mine  Managers. 
60  Broadway,  New  York  City.  Branches:  Lon  ion,  England,  28  and  29  St. 
Swithins  Lane.  Mexico,  D.  F.  Avenida  16  de  Septiembre,  Num.  48.  Cable 
Address:  “Minmanco.”  Code:  Bedford-McNeill. 
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Mohave  Assay  &  En^neering  Office.  R.  M.  Strassel.  R.  C.  Jacobson. 
Mining  Chemists  and  Engineers.  P.  O.  Box  692.  Kingman,  Aril. 

Moore,  Charles,  Mining  and  Consulting  Engineer.  Smcial  attention  given  to 
the  examination  of  Mines  and  Prospects.  Box  741,  Park  City,  Utah. 

Morinni  &  Co.  An  Organization  of  American  Consulting  Engineers  practising 
in  Europ>e.  Examinations,  Reports  and  Management.  106  Bid.  Haussmann, 
Paris,  jVance. 

Morris,  F.  L.,  Mining  Engineer,  1057  Monadnock  Bldg.,  San  Francisco,  Calif. 
Cable;  Fredmor.  Code:  Bedford-McNeill. 

Mudd,  Seeley  W.,  Mining  Engineer.  1208  W.  I.  Hollingsworth  Bldg.,  Los 
Angeles,  Calif.  Code:  Bedford-McNeill. 

Munro,  C.  H.,  Mining  Engineer.  Monadnock  Bldg.,  San  Francisco.  Cable: 
Omum.  Code:  Bedford-McNeill. 

Munroe,  H.  S.,  Mining  Engineer.  Concrete,  Colo. 

Myers,  Desalx  B.,  Mining  Engineer.  321  Story  Bldg.,  Los  Angeles,  Calif. 

N 

Nahl,  Arthur  C.,  Consulting  Engineer.  Triunfo,  Baja  California,  Mexico. 

Neel,  Carr  B.,  Consulting  Engineer.  14  Wall  St.,  New  York. 

Newcomb,  Clive  S.,  Mechanical  and  Metallurgical  Engineer.  Mutual  Life 
Bldg.,  Mexico,  D.F.  Code:  Bedford-McNeill 

Niven,  William,  Mineralogist.  20  years’  experience  in  unexplored  Guerrero. 
Familiar  with  best  mineral  zones  where  profitable  locations  or  purchases  can 
be  made.  Correspondence  solicited.  Gante  10,  Rooms  4-6,  Mexico  City,  Mex. 

Noyes,  William  S.,  Mining  Engineer.  819  Mills  Bldg.,  San  Francisco,  Calif. 

O 

O’Brien,  William  D.,  Mining  Engineer.  Monadnock  Building,  San  Francisco, 
Cable  addre.ss  "Maraith"  San  Francisco. 

Off erhaus,  C.  Dipl.  Ing.;  Ph.D.,  Siemens  Copper  Co.,  post  Artwin,  Kaukasus, 
Russia  and  Humboldt  Engineering  Works  Coln-Kalk;  Germany. 

Officer  &  Co.,  R.  H.,  Assayers  and  Chemists.  169  South  West  Temple  St, 
Salt  Lake  City,  Utah. 

Oftden,  John,  Metallurgist-Chemist.  (Former  Mgr.  Ogden  Assay  Co.,  Denver) . 
Specialty:wet  ex.  Platinum  &  Gold  fine  ores  &  sand8.9M  Filbert  St.,  Phila.,  Pa. 

O’Keeffe,  Edward  C.,  Metallurgy  and  Ore  Dressing  Tests,  Flat  River.  Mo, 

O’Sullivan,  J.,  F.  C.  S.,  Provincial  Assayer  &  Chemist,  Office  &  Laboratory. 
Umpire  and  control  work,  a  specialty.  578  Seymour  St.,  Vancouver,  B.  C. 

Overpeck,  Areli  C.,  Miiung  Engineer.  Examinations,  Reports  and  Manage¬ 
ment  of  Mining  Properties.  HHl  City,  South  Dakota. 

P 

Packard,  George  A.,  Metallurgist  and  Mining  Engineer.  50  Congress  St., 
Boston,  Mass. 

Parker,  Richard  A.,  Consulting  Mining  Engineer.  929  Foster  Bldg.  Denver, 
Colo.  Cable  address-Richpark-Bedford  McNeill. 

Parker  and  Parker,  Consulting  and  Mining  Engineers,  El  Paso,  Texas. 

Payne,  C.  O.,  Mining  Engineer.  82  Beaver  St.,  New  York. 

Pembroke,  Earl  R.,  Mining  Engineer,  Examinations,  Management.  24  E. 
Broadway,  Salt  Lake  City,  Utah. 

Pentland,  W.  J.,  Mining  Engineer.  Hostotipaquillo,  Jalisco,  Mexico. 

Perry,  O.  B.,  Mining  Engineer.  165  Broadway,  New  York. 

Peter,  Jesse  Jr.,  Mining  Engineer.  Box  12,  Redding,  Calif. 

Peters,  Edward  D.,  Mining  Engineer  and  Metallurgist.  Address  all  letters  and 
Telegrams,  38  Percival  St.,  Dorchester,  Mass.  Cable  "Peters.”  Boston. 

Phillips,  William  B.,  Director,  Bureau  of  Economic  Geology.  Will  report  on 
Properties  in  the  Southwest  and  Mexico.  University  of  Texas,  Austin,  Texas. 

Pickard,  Byron  O.,  Engineer  of  Mines.  Examinations  and  Consultation. 
Box  762,  Phoenix,  Ariz. 

Pickings,  H.  B.,  Mining  Engineer.  Queen  Building,  Halifax,  Nova  Scotia. 

Plate.  H.  Robinson,  Mining  Engineer.  14  Wall  St.,  New  York. 

Plumb,  Albert  M.,  E.  M.,  Specialty  Complex  Ores.  1219  Foster  Bldg.,  Denver, 
Colo. 

Poillon  &  Poirier.  Howard  Poillon.  C.  H.  Poirier.  Mining  Engineers.  63 
Wall  Street,  New  York  City. 

Pratt,  Joseph  Hyde,  Consulting  Mining  Engineer.  Chapel  Hill,  N.  C. 

Preus,  W.,  Mining  Engineer.  Compania  Espanola  de  Minas  del  Rif,  Melilla, 
Africa. 

Prlsk.  T.  Henry,  Mining  Engineer.  Tin  Mining  a  specialty.  St.  Agnes,  Corn¬ 
wall,  Eng. 

Probert,  Frank  H.,  Consulting  Engineer  and  Mining  Geologist.  Central  Bldg., 
Los  Angeles,  Calif. 

Puftsley,  F.  W.,  Metallurgical  Engineer  Patentee — Pugsley  Chlorinating  Pro¬ 
cess.  Perth  Amboy,  N.  J. 

R 

Ralnsford,  Ralph  S.,  Mining  Engineer.  Gen.  Mgr.  Argonaut  Mining  Co. 
Jackson,  Amador  Co.,  Calif. 

Rakowsky,  Victor,  Mining  Engineer.  Sellwood  Bldg.,  Duluth,  Minn.  Code: 
Bedford-McNeill. 

Randall,  Walter  B.,  Consulting,  Chemical  and  Mining  Engineer.  Develop¬ 
ment  of  prospect  properties  a  specialty.  Mogollon,  New  Mexico,  U.  S.  A. 

Randolph-Means  Co.,  Electrical  Mining  Engineers.  We  specialize  on  the 
economical  and  safe  production  and  transportation  of  materials  underground. 
Oliver  Building,  Pittsburgh,  Pa. 

Raymond,  Rosslter  W.,  Mining  Engineer  and  Metallurgist.  29  W’est  39th 
St.,  New  York. 

Reece,  P.  P.,  Mining  Engineer,  Specialty:  Coal,  Melcher,  Marion  Co.,  Iowa. 

Reed,  Avery  H..  Mining  Engineer.  Specialist  on  Fluorspar,  I.ead  and  Zinc 
Ores,  Bauxite,  Barytes,  Phosphate  Rock,  Iron  Ores  and  Coal.  Ore  Dressing 
and  Preparation.  Labor  Saving  Appliances.  Marion,  Ky. 

Reid,  Walter  L.,  Supt.  Smuggler-Union  Cyanide  Plant.  Consulting  Cyanide 
Engineer,  Tests,  Design  and  Con.struction.  P.  O.  Box  471,  Telluride,  Colo. 

Richards,  Robert  H.,  Ore  Dressing.  Makes  careful  concentrating  tests  for  the 
design  of  flow  sheets  for  difficult  ores.  491  Boyl.ston  St.,  Boston,  Mass. 

Richards.  GeorRe  M.,  Mining  Engineer.  Chef  de  Mission.  Cie.  des  Chemins 
de  Fer  du  Congo  Sui)erieur  aux  Grands  Lacs  Africains.  irVIR.4,  BELGIAN 
CONGO,  AFRICA. 

Ricketts  &  Banks.  P.  de  P.  Ricketts,  E.  M.,  Ph.D.  John  H.  Banks,  E.  M., 
Ph.D.  Mining,  Metallurgical  and  Chemical  Engineers.  80  Maiden  La.,  N.  Y. 

Rldde.  H.  M.  &  Co..  Mining  &  Metallurgical  Engineers.  Base  metals  and  com¬ 
plex  ores.  02,  London  Wall,  London.  Cables:  "RIDGENZIE.” 


RIordan,  D.  M.,  Consulting  Engineer.  Mining  Investimtions  especially  care¬ 
fully  made  for  responsible  intending  investors.  165  Broadway,  New  York. 

Rlttsr,  Etienne  A.,  Mining  Engineer  and  Geologist.  Colorado  Springs,  Colo. 

Robbins,  Frank,  Mining  &  Metallurgical  Engineer.  1400-1401  Hibernian  Bldg 
Los  Angeles,  Calif. 

Rogers,  Allen  Hastings,  Consulting  E.M.  201  Devonshire  St.,  Boston,  Mass. 
71  Broadway,  New  York.  Cable  Address:  Alhasters,  New  York. 

Rogers,  Edwin  M.,  Consulting  Mining  Engineer.  32  Broadway,  New  York, 
N.  Y. 

Rohn,  Oscar,  Mining  Engineer  and  Geologist.  Butte,  Mont,  care  East  Butte 
Copper  Min.  Co. 

R^kM-,  Charles  M.,  Consulting  Mining  Engineer.  59  a  London  Wall,  London, 

Ross,  Frank  A.,  Consultations  and  Management;  Specialties  Milling,  Cyanid- 
ing  and  Concentrating  plants.  P.  O.  Box  2175,  Spokane,  W’ash. 

Rose,  Hugh,  Mining  Engineer.  Pachuca,  Mexico.  Cable  address:  RED¬ 
WING.  Code:  Bedford  McNeill. 

Rothschild,  C.  G.,  Mining  Engineer,  care  of  Hayden,  Stone  &  Co.,  25  Broad 
Street,  New  York. 

Rowand,  Lewis  G.,  Mechanical,  Electrical  and  Metallurgical  Engineer.  55 
WaU  Street,  New  York.  * 

Royce,  Stephen,  A.B.  S.B.  M.E.  Mining  Engineer  and  Geologist.  General 
Engineer,  Gogebic  Range,  Pickands,  Mather  <fe  Co.,  Hurley,  Wis. 

Royer,  Frank  W.,  E.  M.  Mutual  Life  Bldg.,  Mexico,  D.F.  UnionI.eague  Bldg. 
Los  Angeles,  Calif.  Code:  Bedford-McNeill.  Code  word:  “Royo.’^ 

Rutherford,  Forest,  Metallurgical  Engineer,  Care  Copper  Queen  Consoli¬ 
dated  Mining  Co.,  Douglas,  Ariz. 

Rutledge,  J.  J.,  Ph.  D.,  Mining  Engineer  and  Geologist.  Not  open  for  engage¬ 
ment  at  present  Care  of  Bureau  of  Mines,  McAlester,  ()kla. 

S 

Sakikawa,  M.,  Mining  and  Metallurgical  Engineer.  1116  Omachi,  Kamakura, 
Sagami,  Japan. 

Sanders,  Richard  H.,  Mining  Engineer.  617  Drexel  Bldg.,  Philadelphia.,  Penn. 

Scheffler,  F.  G.,  Mining  Engineer.  Cie  Mines  de  Campinas  Encruzilhada. 
Rio  Grande  do  Sul,  Brazil. 

Schmidt,  Henry  C.,  Examination  and  Management.  Apart.  327,  Monterrey 
N.  L.  Mexico.  Temporary  address  2608  Sacramento  St.,  San  Francisco,  Calif. 

Schroter,  Geo.  A.,  E.M.  Denver,  Colo.  Ill  Broadway,  New  York.  Code: 
Bedford-McNeill. 

Scobey,  Jesse,  Mining  Engineer.  Assistant  to  the  Managing  Director,  Com¬ 
pania  Minera  La  Luz  y  Los  Angeles,  Box  939,  Pittsburgh,  Penn. 

Scotland,  Peter  B.,  Mining  Enmneer,  General  Superintendent  of  Mines.  The 
Arizona  Copper  Company,  Ltd.  Morenci,  Arizona. 

Scott,  Sylvester,  M.,  Jr.,  Metallurgist.  Superintendent  Reduction  Works. 
Shannon  Copper  Co.,  Clifton,  Ariz. 

Seamon  Assay  Co.,  The.  Assayers,  Chemists.  Agents  for  Ore  Shippers.  P.  O. 
Box  97,  404  San  Francisco  St.,  El  Paso,  Texas. 

Searle,  Barry.  Chemist  and  Mining  Engineer.  Consultation,  Examination  and 
Management.  Montrose,  Penn.,  U.  S.  A.  Codes:  Bedford-McNeill  and  A.B.C. 

Searles,  Linn  W.,  Mining  Engineer.  Consulting;  Constructing;  Operating; 
Coal  and  Ore  treatment.  Cable  address  Linsear.  Birmingham,  Ala. 

Soars,  Stanley  C.,  Mining  Engineer.  Consultation,  Examination  and  Manage¬ 
ment.  705  Walker  Bank  Building,  Salt  Lake  City,  Utah.  Usual  Codes. 

Sharpies  Stephen,  P.,  Assayer,  Chemist  and  Mining  Engineer.  26  Broad  St., 
Boston,  Mass. 

Sharpless,  Fred’k  F.,  Mining  Engineer.  52  Broadway,  New  York.  Cable 
Address;  “Fresharp,"  N.  Y.  Bedford-McNeill  Code. 

Shaw,  S.  F.,  Mining  Engineer.  136  Liberty  St.,  New  York. 

Short,  Frank  R.,  Mining  Engineer.  1057  Monadnock  Bldg.,  San  Francisco. 
Cable  address — Muskeg. 

Slebert,  Fred.  J.,  Mining  Engineer.  Consulting  Engineer,  George  Wingfield, 
Nevada  Hills  Mining  Co.,  Buckhorn  Mines  Co.,  Reno,  Nevada. 

Sill  &  Sill,  Mining  &  Metallurgical  Engineers,  Examinations,  Management, 
Geological  Surveys.  515  Hollingsworth  Bldg.,  Los  Angeles,  Calif. 

Slmonds,  Ernest  H.,  Metallurgical  Engineer.  1105  Crocker  Bldg.,  San  Fran¬ 
cisco,  Calif. 

Slmonds  &  Bums,  Mining  Engineers.  25  Madison  Ave.,  New  York. 

Skinner,  Edmond  N.,  Mining  Engineer — Thompson,  Towle  &  Co.,  Members 
New  York  &  Boston  Stock  Exchanges,  14  Wall  St.,  New  York. 

Smith,  A.  Y.,  Mining  &  Consulting  Engineer.  701  Brockman  Bldg.,  Los  An¬ 
geles,  Calif. 

Smith.  H.  DeWitt,  Mining  Engineer.  Kennecott  Mines  Company.  Kenne- 
cott,  Alaska. 

Smith  &  Durkee  Diamond  Drllllnd  Co.,  Limited,  Exploring  Engineers  and 
contractors  for  all  classes  of  diamond  drill  work.  We  make  a  specialty  of 

saving  a  large  percentage  of  core  in  soft  ground.  Plans  showing  location  of 
holes  and  sur\-eys  of  holes  can  be  supplied.  Sudbury,  Ont. 

Smith  &  Zlesemer.  Franklin  W.  Smith.  Ralph  A.  Ziesemer.  Consulting 
Mining  Engineers.  Bisbee,  Arizona.  Bedford-McNeill  Code. 

Snelling,  Walter,  O.,  Ph.  D.  Research  Chemist  and  Consulting  Engineer. 
Gas  and  Oil.  7440  Finance  Street,  Pittsburgh,  Penn. 

Snyder,  Blanchard  M.,  Mining  Engineer  and  Metallurgist.  918  Washington 
Bldg.,  Los  Angeles,  Calif. 

Southern  Minerals  Company,  Knoxville,  Tennessee.  A.  A.  Blow,  Consulting 
Engineer.  George  Blow,  Mining  Engineer. 

Spicer,  H.  N.  (with  the  Dorr  Cyanide  Machinery  Co.)  Metallurgical  Engineer, 
Specialist  in  Cyaniding — .50  Church  St.,  New  York. 

Spilsbury,  E.  Gybbon,  Consulting,  Civil,  Mining  .and  Metallurgical  Engineer 
45  Broadway,  New  York,  Cable  Address:  ".Spilroe,”  New  York. 

Spilsbury,  Perslfor  G.,  Mining  and  Metallurgical  Engineer.  San  Mateo,  Costa 
Rica,  C.  A.  Cable  address:  "Lion.”  Code:  Bedford-McNeill. 

Spurr.  J.  Edward,  Mining  Gelogi.st.  Bullitt  Bldg.,  Phildelphia.  Tonopah 
Mining  (Ilompany  of  Nevada. 

Stadelmann,  G.,  Consulting  Mining  Engineer,  Calle  Guillermo  Prieto  63, 
Mexico  City  (P.  O.  Box  529). 

Stanford,  Richard  B.,  Mining  Engineer  and  Geologist.  Room  206,  Metropoli¬ 
tan  Bank  Bldg.,  New  Orleans,  La 

Starey,  E.  J.,  Scout  MiningEngineer.  Field  Geologi.st.  Care  Nat’l.  Bank  India, 
Nairobi  B.  E.,  Africa.  Code:  Bedford-McNeill.  Cables  ST.4REY,  Nairobi. 

Stebblns.  Elwyn  W.,  Mining  Engineer.  818  Mills  Bldg.,  San  Francisco,  Calif. 
Bedford  -  McNeill  code. 

Stevens,  Blarney.  Mining  Engineer,  Temascaltepiec,  Mex.,  Mexico,  care  of  Lane- 
Rincon  Mines  Inc. 
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Stevens,  Frank  G.,  Mining  Engineer.  16  Prince  St.,  Halifax,  Canada. 

Strauss,  Lester  W.,  Engineer  of  Mines.  Casilla  1174,  Valparaiso,  Chile 
Cable  Address:  “Lestra,”  Valparaiso.  Code:  Bedford-McNeill  (1906). 

Sussman,  Otto,  Ph.D.,  Mining  Engineer.  61  Broadway,  New  York;  620-621 
Judge  Building,  Salt  Lake  City,  Utah. 

Swart,  W.  G.,  Mining  and  Metallurgical  Engineer.  1218  Foster  Bldg.,  Denver, 
Colo. 

Swartley,  Arthur  M.,  Mining  Engineer.  Oregon  Bureau  of  Mines  and  Geology 
Corvallis,  Oregon. 

Swoyer,  Will  T.,  Mining  Engineer,  White  Oaks,  N.  M. 

Symmes,  Whitman,  Mining  Engineer.  Manager  Mexican  Mine,  etc.  Vir- 
gina  City,  Nevada. 

T 


Tanner,  W.  Lee,  Mining  Engineer  and  Chemist.  Zanesville,  Ohio.  Examina¬ 
tions,  Reports,  Assays,  Analyses.  English  and  Spanish.  Cincinnati  and 
Chattanooga  by  appointment. 

Tays,  Eugene  A.  H.,  Mining  Engineer.  San  Bias,  Sinaloa,  Mexico. 

Thayer,  B.  B.,  Mining  Engineer.  42  Broadway,  New  York. 

Thayer,  Reginald  Holden,  Mining  Engineer.  12  Windsor  Terrace,  Yonkers, 
N.  Y. 

Thomas,  Kirby,  Mining  Engineer.  Examination,  Valuation  and  Exploration  of 
Mining  Properties.  Room  1407,  43  Exchange  Place.,  New  York. 

Thomas,  Marlon  L.,  Mining  Engineer,  71  Broadway,  New  York.  Code — 
Bedford-McNeill.  Cable  address:  “Maltom.” 

Thorne,  W.  E.,  Mining  Enfpneer,  341  Salisbury  House,  London,  E.  C.  Cable 
Wethorne.  Codes:  McNeill  both  editions. 

Thurston,  E.  Coppee.  Care  A.  Goerz  &  Co.,  Pinners  Hall,  Austin  Friars, 
London,  E.  C.,  England. 

Timmons,  Colin,  Mining  Engineer.  With  A.  E.  Reynolds,  830  Equitable  Bldg., 
Denver,  Colo. 

Tomlinson,  E.  L.,  Mining  &  Metallurgical  Engineer;  Cyanidization  of  Sulphide 
Ores  and  Concentrates:  Specialty.  Prescott,  Ariz. 

Torbert,  Jas.  B.,  Mining  Engineer.  425  James  Bldg.,  Chattanooga,  Tenn. 

Trumbull,  L.  W.,  Mining  Engineer  and  Geologist.  State  Geologist  of  Wyo. 
(I^apitol  Bldg.,  Cheyenne,  Wyo. 

Truschkoff,  Nicolas,  Mining  Engineer.  Management  and  Examination, 
Eiderlinsky  Gold  Mines,  Orsk,  Dept,  of  Orenburg,  Russia. 

Turner,  R.  Chester,  Mining  Engineer.  Vice  Pres,  and  Mgr.  Brunswick  Con.  G. 
M.  Co.  519  (California  St.,  San  Francisco. 

Turner,  H.  W.,  Mining  Engineer,  Mine  examinations,  sampling,  geological 
reports.  Alaska  Commercim  Bldg.,  San  Francisco,  Calif. 

Turner,  J.  K.,  Mining  Engineer,  P.  O.  Box  763,  Goldfieldf  Nevada.  Code: 
Bedford-McNeill. 

U 


Union  Assay  Office,  Inc.,  Assayers  and  Chemista, 
Utah. 


V 


Box  H46,  Salt  Lake  City, 


Van  Law,  Carlos  W.,  Mining  Engineer.  Pachuca,  Hgo.,  Mexico,  Care  of  Cia 
Real  del  Monte  y  Pachuca. 

Vivian,  Godfrey,  M.  E.,  M.  Am.  I.M.E.,  Mining  and  Metallurgical  Engineer  Tin 
Specialist.  Mining,  Concentrating  and  Smelting,  Tin  ores.  Camborne,  Eng. 

Von  Rosenberg,  Leo,  Consulting  Mining  Engineer.  42  Broadway,  New  York. 
Cable  Porphyry,  New  York. 

W 

Ward,  William  F.,  Mining  Ennneer.  Dredging,  Placer  Testing.  416  Emost 
&  Cranmer  Bldg.,  Denver,  Colo. 

Wartenweiler,  Otto  &  Co.,  Engineers  and  Contractors,  Mining  and  Metallurgi¬ 
cal  Plants.  Van  Nuys  Bldg.,  Los  Angeles.  Calif. 

Watson,  R.  B.,  Consulting  Mining  Engineer.  165  Broadway,  New  York 
Gen.  Mgr.  Nipissing  Mining  Co.,  Ltd.,  Cobalt  and  La  Rose  Mines,  Ltd.,  Cobalt 

Watson,  William,  E.M.M.E.,  Mining  Engineer.  Address  Room  412,  52  Wall 
Street,  New  York. 

Webber,  Morton,  Mine  Valuation  and  Development.  39  Cortlandt  St.,  New 
York.  Cable  Orebacks. 


Weed,  Walter  Harvey,  Mining  Geologist  and  E^neer.  Examinatioiia. 
Owner  of  the  Copper  Handbook.  Houghton,  Mich.  CJable  Minexam. 

Weekes,  Frederic  R.,  Mining  Engineer.  71  Broadway,  New  York. 

Weld,  C.  M.,  Consulting  Mining  Engineer.  66  Broadway,  New  York,  N.  T, 
Telephone  3979  Rector.  Cable  address:  Mineld,  New  York. 

Wells,  Jas.  S.  C.,  Consulting,  Mining  and  Metallurgical  Engineer.  N.  15th  St., 
Canon  City,  Colorado. 

Wells,  Thos.  _W.,  Consulting  Mining  Engineer.  Mining  Investigations  made 
for  responsible  intending  investors.  Go  anywhere.  Terms  reasonable. 
1145  North  Commerce  Street,  Stockton,  (7alif. 

Wenstrom,  Olof,  Mining  Engineer.  53  State  St.,  Boston,  Mass.  Cable. 
Olavo.  Code:  Bedford-McNeill. 

Wentworth,  Henry  A.,  Consulting  Engineer.  Analysis  Mining  P'rojects. 
Technical  specialty:  Complex  ore  treatment.  Boston,  Mass. 

West,  H.  E.,  Mining  &  Metallurgical  Engineer.  Kolar  Gold  Fields.  Oorgaum, 
S.  India. 

Westervelt,  William  Young,  Consulting  Mining  Engineer.  17  Madison  Ave., 
New  York.  Cable  Address:  “Casewest,”  N.  Y.  McNeill  Code. 

Wethered,  Roy,  Mining  Engineer,  Paulsen  Building,  Spokane,  Wash. 

Wheeler,  H.  A.,  Mining  Engineer.  Reports  on  Oil  and  Mining  properties.  510 
Pine  St.,  St.  Louis,  Mo.  Cable:  “Wah.”  St.  Louis. 

Whiting,  Lowe,  Mining  Engineer.  First  National  Bank  Bldg.,  Iron  River, 
Mich. 

Wlard,  Edward  S.,  Mining  and  Metallurgical  Engineer.  422  Boston  Building, 
Denver,  Colo. 

Wilding,  James,  Jr.,  Mine  Valuation.  Copper  and  Lead  Smelting.  Concen¬ 
tration  by  dotation.  825  Merchants  Exchange  Bldg.,  San  Francisco. 

Wllfley,  Clifford  R.,  Mining  En^neer.  Manager  Barstow  Mine,  Ouray,  Colo. 
Mine  &  Smelter  Supply  Co.  Building,  Denver,  Colo. 

Wilkins,  H.  A.  J.,  Mining  Engineer.  President  Mines  Management  Co.,  60 
Broadway,  New  York. 

Wilmot,  H.  C.,  Mining  Engineer.  Manager,  Syndicate  Mining  Company, 
Aroroy,  Masbate,  P.I.  Codes:  Western  Union,  Universal,  Bedford-McNeill. 

Wilson,  Fred  L.,  Mining  Engineer.  Examinations,  reports  and  Management, 
1619  Cherokee  Ave.,  Los  Angeles,  Calif. 

Wilson,  George  Benton,  Consulting  Mining  Engineer.  With  the  American 
Smelting  &.  Refining  Co.,  Salt  Lake  City,  Utah. 

Wilson,  W.  A.,  Mining  Engineer.  Examinations,  Rejjorts  and  Management  of 
Properties.  412  Felt  Bldg.,  Salt  Lake  City,  Utah. 

Wise,  Sidney  L.,  Mining  Engineer  with  Mines  Management  Co,  60  Broadway, 
New  York. 

Wiseman,  Philip,  Mining  Engineer.  1210  Hollingsworth  Bldg.,  Los  Angles 
Calif.  Cable:  “Filwiseman.’’^  Codes:  W estem  Union,  Bedford-McNeill. 

Wood  Ore  Testing  Co.,  The  Henry  E.  Assayers.  Ore  Tested  in  carload  lots. 
Write  for  circulars.  1734  Arapahoe  St.,  Denver,  Colo. 

Worcester,  S.  A.,  Mechanical  Mining  Engineer.  Mill  Tests,  Design,  Construc¬ 
tion,  Management,  Special  Ore-handling  Plants.  Victor,  Colo. 

Worth,  John  G.,  Mining  Engineer.  27  WiUiam  St.,  New  York.  Temporary 
address  Box  295,  Santa  Fe,  N.  Mex. 

Worthington,  W.  H.,  Mining  Engineer  and  Assayer.  Examinations  made  in 
Mexico.  Douglas,  Ariz. 

Wrampelmeler,  E.  L.  S.,  Mining  Ennneer.  Superintendent  Erie  Mine,  Gasten, 
Nevada  Co.,  Calif.,  565  Montmno^  Bldg.,  San  Francisco. 

Wright,  Charles  Will,  Mining  Engineer.  Ingiutosu,  Sardinia,  Italy.  Cable: 
Wright,  Arbus.  Code:  Bedford-McNeill. 

Wright,  Louis  A.,  Mining  Engineer.  Care  of  General  Development  Company. 
61  Broadway,  New  York. 

Y 

Yeatman,  Pope,  Mining  Engineer.  165  Broadway,  New  York.  Code:  Bed¬ 
ford-McNeill. 

Yung,  M.  B.,  M.  E.,  Examination  of  Mines  in  China,  31  Queens  Road  On- 
tral,  Hong  Kong,China.  Cable  Annie,  Codes  Western  Union, Moreing  &  Neal’s. 

Z 

Zalinski,  Edward  R.,  Mining  Engineer.  819  Newhouse  Building,  Salt  Lake 
(ISty.  Examination,  Geological  Mapping,  Development. 
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Michigan  College  of  Mines 

F.  W.  McNAIR,  President 

Located  in  the  Lake  Superior  District.  Mines  and  mills  ac¬ 
cessible  for  College  work.  For  Year  Book  and  Booklet  of 
Views  apply  to  President  or  Secretary. 

HOUGHTON  MICHIGAN 

BROWN’S  MANUAL  OF  ASSAYING 

GOLD,  SILVER,  LEAD  AND  COPPER  ORES 
(Thirteenth  Edition.) 

A  comprehensive  guide  for  those  who  desire  to  learn  the  practi¬ 
cal  assaying  of  gold  and  silver  ores. 

600  pages — colored  plate  showing  natural  colors  of  scori- 
fication — bound  in  cloth — price  $2.50.  Published  by 

E.  H.  Sargent  &  Co.,  125-127  w.  Lake  St.,  Chicago 

SINTERING  FINE  ORES 

FOR  BLAST  FURNACES 

Dwight  &  Lloyd  Sintering  Gimpany,  Inc. 

(Successor  to  Dwight  &  Lloyd  Metallurgical  Co.) 

Columbia  Building,  29  Broadway,  New  York 

Cable  Address:  SInterer-New  York 

Harbison-Walker  Refractories  Company 

MANUFACTURERS  OF 

High  Grade  Silica,  Chrome, 

Magnesia  and  Fire  Clay  Brick. 

IMPORTERS  OF 

Chrome  Ore  and  Spaeter  Dead-Burned  Magnesite. 

PITTSBURGH.  PA. 
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UNITED  METALS  SELLING  CO. 

42  BROADWAY,  NEW  YORK 

European  Agents 

C.  S.  Henry  &  Company,  Ltd. 

12  Leadenhall  St.,  London.  E.  C. 

United  Metals  Selling  Co. 

G.  M.  B.  H. 

Unter  den  Linden  56,  Berlin,  Germany 


BALBACH 

Smelting  and  Refining  Cempanr 

Smelters  and  Refiners  of  Gold, 
Silver,  Lead  and  Copper  Material 
Electrolytic  Copper  Refinery 

NEWARK,  NEW  JERSEY 


Cable:  “McKechnie  Widnes” 


McKECHNIE  BROTHERS 

SMELTING  WORKS,  WIDNES,  ENGUND 

Buyers  of 

Copper,  Silver  and  Gold  Concentrates 
Ores,  Mattes  and  Precipitates 
COMPLEX  ORES 
Metal  Residues  and  Scrap. 

London  Office:  II  Lombard  Street,  London,  S.  E. 
Also  at  Birmingham,  Newcastle  and  Manchester 


Ledoux  &  Company,  Inc. 

New  York 

Sample  and  Assay  Ores 
and  Metals 

Independent  Ore  Samplers  at  the  port  of  New  York. 

We  are  not  Dealers  or  Refiners,  but  Receive  Consignments, 
Weigh,  Sample  and  Assay  them,  selling  to  highest  bidders, 
obtain  advances  when  desired,  and  the  buyers  pay  the  high¬ 
est  market  price,  in  New  York  funds,  cash  against  our 
certificates. 

Laboratory  and  Office:  99  John  Street 

Ledoux  &  Co.,  Inc.  Also  Analyze  Everything. 


Matthiessen  &  Hegeler  Zinc  G>. 

La  Salle,  IH. 

Smelters  of  Spelter 

and 

Manufacturers  of  Sheet  Zinc  and 
Sulphuric  Acid 

Sheet  Zinc  for  use  in  the  Cyanide  F.ocess,  Perforated 
so  as  to  be  admitted  in  Mexico  free  of  duty. 


INTERNATIONAL  SMELTING 
COMPANY 

New  York  Office,  42  Broadway 


Purchasers  of 


Gold,  Silver,  Copper  and  Lead  Ores 


Smelting  Works — International,  Utah 

Refineries 

Raritan  Copper  W orks  .  -  -  -  -  -  Perth  Amboy,  N.  J. 
Internationel  Lead  Refining  Co.  -  -  -  -  East  Chicago,  Ind. 

Ore  Purchasing  Department 

621  Kearns  Building  Salt  Lake  City,  Utah 

Branches 

612  Paulsen  Building  Spokane,  Washington 


The  Consolidated 
Mining  and  Smelting 
Co.  of  Canada,  Ltd. 

Smelters  and  Refiners.  Purchasers  of  all  classes  of 
Ores.  Producers  of  Fine  Gold  and  Slver  Base  Bullion, 
Copper  Matte,  Pig  Lead,  Lead  Pipe,  Bluestone,  and 
Electrolytic  Bearing  Metal. 

Offices: 

Smelting  and  Refining  Dept.,  Trail,  British  Columbia. 


Illinois 

Zinc  Company, 

Manufacturers  of  Spelter,  Sheet  Zinc  and 
Sulphuric  Acid, 

Peru,  Illinois. 

Eastern  Sales  Agent,  W.  Fish^. 

81  and  83  Fulton  Street,  New  York  City. 

Telephone,  139  Beekman. 
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AMERICAN,  ZINC,  LEAD  and  SMELTING  CO. 


PRODUCERS  OF 


HIGH  GRADE  SPELTER 


EXECUTIVE  OFFICES:  55  Confess  St.,  Boston 

OPERATING  OFFICES:  1012  Pierce  Bldft.,  St.  Louis 
WESTERN  OFFICES:  1218  Foster  Bldg.,  Denver 

METAI.  SELLING  AGENTS:  L.  Vogelstein  &  Co. 

42  Broadway,  New  York 


SMELTERS— Hillsbor^  m. 

Caney,  Kansas 
Dealing,  Kansas 
MINES — Joplin  District.  Mo. 
Wisconsin  District 
Mascot,  Tennessee 


Buyers  of  ZINC  ORES  and  CONCENTRATES 


PENNSYLVANIA  SMELTING  CO. 


Purchasers  of 


SILVER  &  LEAD  ORES 


Office:  Pittsburgh,  Pa. 


Works:  Carnegie.  Fa. 


Bartlesville  Zinc  Co. 


Bartlesville,  Okla. 


Purchasers  of  Zinc  Ores 

Sole  Agents 

The  American  Metal  Co.,  Ltd.,  52  Broadway,  New  Yoik 


CAPPER  PASS  &  SON,  Ltd., 


BRISTOL 

ENa 


Soft  Pig  Lead,  Ingot  Copper,  Antlmon-  n  -j 

lal  Lead,  Tin  Alloy  and  Antimony  Dross  or  Residues  Containing  lin. 
Alloys.  Copper  or  Lead. 

HIGH  PRICES  PAID  FOR  TIN  ORES. 


PHELPS,  DODGE  &  COMPANY 

SELLING  AGENTS  OF  THE 

Copper  Queen  Consolidated  Mining  Co.,  Calumet  &  Arizona  Mining  Co. 
Detroit  Copper  Mining  Co.,  of  Arizona,  Mortezuma  Copper  Co. 
Electrolytic  Copper.  Wire  Bars,  Plates,  Ingots  and  Cathodes  and 
P.  D.  Co.,  Casting  Copper. 


Cor.  Cliff  and  John  Streets 


New  York 


THE  SOLVAY  PROCESS  CO. 

Syracuse,  N.Y.,  Detroit,  Mich.,  Hutchinson,  Kansas 
Manufacturers  of 

Soda  Ash,  Caustic  Soda,  Mono-Hydrate 
Crystals,  Snow  Flake  Crystals 

Selling  Agents 

WING  &  EVANS,  Inc.,  22  William  St.,  New  Yock 


C.  G.  HUSSEY  &  CO. 

Rolling  Mills  and  Office  PITTSBURGH,  PA. 

MANUFACTURERS 

Sheet  Copper,  Bottoms,  Roll  Copper,  Tinned  and 
Polished  Copper,  Nails,  Spikes,  Rivets,  Conductor 
Pipe,  Eaves  Trough,  Elbows,  Shoes,  Mitres,  etc. 

Branch  Warehouses  in 

New  York  Chicago  St.  Louis  San  Francisco 


The  Roessler  &  Hasslacher 
Chemical  Co., 

100  William  Street,  New  York 

Works;  Perth  Amboy,  N.  J. 


»  CHCMISIS 


B  Cyanide  98/99%. 

F  Cyanide  of  Sodium  128/130% 


METALLIC 

NICKEL 

SHOT,  BLOCKS, 

INGOTS, 

Also 

ELECTROLYTIC  NICKEL 

(99.80%  Pure) 


Prime  Metal  for  the 
manufacture  of  Nickel 
Steel,  German  Silver, 

Anodes  and  all  Alloy 
purposes. 

The  International  Nickel  Co. 

43  Exchange  Place  New  York 
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LVOGELSTEIN  ARON  HIRSCH  E.  G.  HOTHORN 

Special  Partner 

L.  VOGELSTEIN  &  COMPANY, 

42  BROADWAY,  NEW  YORK 

AGENTS  FOR  Afoii  Hifsch  &  Sohn,  Halberstadt,  Germany 

GENERAL  AGENTS  FOR  SELLING  AGENTS  FOR 

United  States  Metal  Refining  Co.  American  Zinc,  Lead  &  Smelting  Co. 

Chrome,  N.  J.  Grasselli,  Ind.  Caney  and  Bearing,  Kansas 

Copper,  Argentiferous  and  Auriferous  Copper,  Mattes  and  Bullion,  Lead,  Tin,  Antimony,  Spelter 
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ALPHABETICAL  LIST  OF  EVERYTHING  USED  IN  I 

MINING  EQUIPMENT  WITH  NAMES  OF  MAKERS  i 


I  - 

. . . . .  . . . . . iiitiiiiiiiiiimiiiiiriiiiHip 


A|$itutorit,  Cyanide 

Denver  Engr.  Wks.  Co. 
Dorr  Cyanide  Mchry.  Co. 

Alternnturs 

Fairbanks,  Morse  &  Co. 

Amalgnmaturs 

Allis-Chalmers  Mfg.  Co. 
Lane  Mill  &  Mchry.  Co. 
Shareholders’  Protective 
League,  Inc. 


Iluiler.’« 

Abendroth  &  Root  Mfg. 
Co. 

Fairbanks,  Morse  &  Co. 
Leffel  &  Co.,  James 
Traylor  Engr.  &  Mfg.  Co. 
Vulcan  Iron  Works. 

Iloiie  Ash 

Rraun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 


.4sbest08  Supplies 
Johns-Manville  Co.,  H.  W. 


Assayers  and  Chemists 

Ledoux  &  Co. 

Sargent  &  Co.,  E.  H. 

Assayers’  and  Chemists’ 
Supplies 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

Buff  &  Buff  Mfg.  Co. 
Denver  Fire  Clay  Co. 
Gurley,  W.  &  L.  E. 
Heller  &  Brightly 
Sturtevant  Mill  Co. 


Axles 

Standard  Steel  Wks.  Co. 

Ilnlanees  and  Weights 

Ainsworth  &  Sons,  Wm. 
Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 
Electric  Weighing  Co. 
Salt  Lake  Hardware  Co. 


Hooks 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

McGraw-Hill  Book  Co. 

Dorts 

ijevlne.  Abr. 

Hrlek.  Fire 

Denver  Fire  Clay  Co. 

Monarch  Engineering  & 
Mfg.  Co. 

Brick,  Sillea  and  Mag¬ 
nesia 

Harbison-Walker  Re¬ 
fractories  Co. 

Bridges 

American  Bridge  Co. 

Briquetting  Muehiuery 

American  Grondal  Co. 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

Traylor  Engr.  &  Mfg.  Co. 


Barges 

American  Bridge  Co 

Barometers 

Ainsworth  &  Sons,  Wm. 

Bearings,  RoBer 

Cyanide  Plant  Supply 

Co- 

Hyatt  Roller  Bearing 
Co. 

Sanford-Day  Iron  Co. 
Belt  Cement 
Schieren  Co.,  Chas.  A. 

Belt  Dressing 

Fairbanks,  Morse  &  Co. 
Schieren  Co.,  Chas.  A. 

Beit  Lacing 

Fairbanks,  Morse  &  Co. 
Schieren  Co.,  Chas.  A. 


Belting 

Fairbanks,  Morse  &  Co. 
Goodrich  Co.,  B.  P. 
Goodyear  Tire  &  Rubber 
Co. 

Robins  Conveying  Belt 
Co. 

Schieren  Co.,  Chas.  A. 

Blocks,  Chain 

Broderick  &  Bascom 
Rope  Co. 

Blowers 

Abb6  Engineering  Co. 
Allis-Chalmers  Mfg.  Co. 
Connersvllle  Blower  Co. 
Hendrle  &  Bolthoflf  Mfg. 

&  Supply  Co. 

Monarch  Engineering  & 
Mfg.  Co. 

Westinghouse  Mach.  Co. 

Boiler  Graphite 

Dixon  Crucible  Co.,  Jos. 

Boiler  Tubes 

National  Tube  Co. 


Buckets 

Allis-Chalmers  Mfg.  Co. 

Broderick  &  Bascom 
Rope  Co. 

Brown  Hoisting  Machin¬ 
ery  Co. 

T-Teiidrie  &  Bolthoflf  Mfg. 

.Supply  Co. 

Industrial  Works 

Marion  Steam  Shovel  Co. 

•Stephens-Adamson  Mfg. 
Co. 

Watt  Mining  Car  Wheel 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Bunkers  and  Hoppers 

American  Bridge  Co 

Burners.  Oil 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

Denver  Fire  Clay  Co. 

Monarch  Engineering  & 
Mfg.  Co. 

Cable  Drilling 

Broderick  &  Bascom 
Rope  Co. 

Leschen  &  Sons  Rope 
Co..  A. 

Roebllng’s  Sons  Co., 
John  A. 

Cables 

American  Steel  &  Wire 
Co. 

Broderick  &  Bascom 
Rope  Co. 

Goodrich  Co.,  B.  F. 

Roebling’s  Sons  Co..  J.  A. 

Stromberg-Carlson  Tele¬ 
phone  Mfg.  Co. 

Cableways 

Broderick  &  Bascom 
Rope  Co. 

Brown  Hoisting  Machin¬ 
ery  Co. 

Flory  Mfg.  Co.,  S. 

TJdgerwood  Mfg.  Co. 

Roebllngs’  Sons  Co., 
John  A. 


Cuges 

Denver  Engr.  Works  Co. 
Wellman- Seaver- Mor¬ 
gan  Go. 

Carbide  Lamps 

Simmons  Co.,  John 
Wolf  Safety  Lamp  Co. 
of  America,  Inc. 

Carbon  <  Black  Dla- 
m«>n<ls> 

Atkins,  Kroll  &  Co. 
Byron  &  Hall 
Levine,  Abr. 

Cars,  Ore 

Allis-Chalmers  Mfg.  Co. 
American  Bridge  Co. 
Atlas  Car  &  Mfg.  Co. 
Fairbanks,  Morse  &  Co. 
Hendrle  &  Bolthoflf  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Sanford-Day  Iron  Co. 
Stephens-Adamson  Mfg. 
Co. 

Watt  Mining  Car  Wheel 
Co. 

Wellman-  Seaver-Mor- 
gan  Co. 

Castings 

Abendroth  &  Root  Mfg. 
Co. 

Falk  Co.,  The 
Standard  Steel  Works 
Co. 

Taylor- Wharton  Iron  & 
Steel  Co. 

Yuba  Construction  Co. 

Cement,  Iron 

Johns-Manville  Co.,  H.  W. 
Smooth-On  Mfg.  Co. 

Cement  Machinery 
Power  &  Mining  Ma¬ 
chinery  Co. 

Sturtevant  Mill  Co. 

Chain 

Stephens-Adamson  Mfg. 
Co. 

Channeling  Machines 

Ingersoll-Rand  Co. 
Sullivan  Machinery  Co. 

Chemicals 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 
Matthlessen  &  Hegeler 
Zinc  Co. 

Roessler  &  Hasslacher 
Chemical  Co. 

Sargent  &  Co.,  E.  H. 
Solvay  Process  Co. 

Chemists 

See  Assayers  and  Chem¬ 
ists 

Chlorine 

See  Chemicals 
Clamp.**,  Hose 
Cleveland  Rock  Drill  Co. 
Knox  Mfg.  Co. 

Clarifiers 

Sweetland  Filter  Press 
Co. 


Classifiers 

Allis-Chalmers  Mfg.  Co. 
Colorado  Iron  Works  Co. 
Delster  Machine  Co. 
Denver  Engr.  Works  Co. 
Dorr  Cyanide  Mchry.  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Clutches,  Friction 

Fairbanks,  Morse  &  Co, 
Stephens-Adamson  Mfg. 
Go. 

Webster  Mfg.  Co. 
Wellman -Seaver-Mor- 
gan  Co. 


Coal  Cutters 
Ingersoll-Rand  Co. 
McKiernan-Terry  Drill 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Sullivan  Machinery  Co. 
Whitcomb  Co.,  Geo,  D. 


Coal-Handling  Machin¬ 
ery 

American  Bridge  Co. 
Webster  Mfg.  Co. 


Coal  Punchers 

Ingersoll-Rand  Co. 
.Sullivan  Machinery  Co. 
Whitcomb  Co.,  Geo.  D. 


Coal  Tipples  and  Coal¬ 
ing  Statitins 

American  Bridge  Co. 
Stephens-Adamson  Mfg. 
Co. 


Coni  Wnsheries 
Ingersoll-Rand  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Compounds,  Boiler 

Johns-Manville  Co.,  H.  W. 

Compressors,  Air 

Allis-Chalmers  -Mfg.  Co. 
Bury  Compressor  Co. 
Fairbanks,  Morse  &  Co. 
Hendrle  &  Bolthoflf  Mfg. 

&  Supply  Co. 
Ingersoll-Rand  Co. 
McKlernan-Terry  Drill 
Co. 

Monarch  Engineering  & 
Mfg.  Co. 

Nordberg  Mfg^  Co. 
Norwalk  Iron  vVorks  Co. 
Sullivan  Machinery  Co. 


Concentrators 

Allis-Chalmers  Mfg.  Co. 
Colorado  Iron  Works  Co. 
Delster  Machine  Co. 
Denver  Engr.  Works  Co. 
Hendrle  &  Bolthoflf  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Concrete  Mixers 
Kent  Mill  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Smith  Co.,  T.  L. 

Traylor  Engr.  &  Mfg.  Co. 

Concrete  Reinforcement 

American  Steel  &  Wire 
Co. 


Condensers 

Alberger  Pump  &  Con¬ 
denser  Co. 

Allis-Chalmers  Mfg.  Co. 

Cameron  Steam  Pump 
Works,  A.  S. 

Prescott  Steam  Pump 
Co.,  F.  M. 

Westinghouse  Mach.  Co. 

Contractors,  Diiimond 
Drilling 

Adbar  Development  Co. 

Brennan  Drilling  Co.. 
.1.  A. 

Longyear  Co.,  E.  J. 

Converters 

Allis-Chalmers  Mfg.  Co. 

Hendrle  &  Bolthoflf  Mfg. 

Supplv  (’o. 

Monarch  Engineering  & 
Mfg.  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 


Conveyors.  Belt 

Allis-Chalmers  Mfg.  Co. 
Conveying  Weigher  Co. 
Electric  Weighing  Co. 
Goodrich  Co.,  B.  F. 
Robins  Conveying  Belt 
Co. 

Smith  Co.,  T.  L. 
•Stephens-Adamson  Mfg. 
Co. 

Webster  Mfg.  Co. 
Conveyors’  Chain 
Electric  Weighing  Co. 
S’liilth  Co..  T.  I.. 

Webster  Mfg.  Co. 

Conveyers,  Pivoted 
Bucket 

Webster  Mfg.  Co. 
Conveyors,  Screw 
ZJaldwell  &  Son  Co.,  H.  W. 
Stephens-Adamson  Mfg. 
Co. 

Webster  Mfg.  Co. 
Cordage 

Waterbury  Company 
Cranes 

Brown  Hoisting  Machin¬ 
ery  Co. 

Industrial  Works 
\v  eliman-Seaver-Mor- 
gan  Co. 

Cranes,  Locomotive 

Brown  Hoisting  Machin¬ 
ery  Co. 

Industrial  Works 

Crucibles 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 
Dixon  Crucible  Co.,  Jos. 

Crushers 

Allis-Chalmers  Mfg.  Co. 
Bacon,  Earle  C. 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Buchanan  Co.,  Inc.,  C.  G. 
Colorado  Iron  Works  Co. 
Denver  Engr.  Works  Co. 
Elspass  Eng.  &  Mining 
Machinery  Co. 
Fairbanks,  Morse  &  Co. 
Hardinge  Conical  MU'. 
Co. 

Hendrle  &  Bolthoflf  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Kent  Mill  Co. 

Lane  Mill  &  Mchry.  Co. 
Lehigh  Car  Wheel  & 
Axle  Works 

McLanahan-Stone  Ma¬ 
chine  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Smith  Co.,  T.  L. 
Sturtevant  Mill  Co. 
Traylor  Engr.  &  Mfg.  Co. 
Vulcan  Iron  Works. 
Webb  City  &  Cartervllle 
Foundry  &  Mach.  Wks 

Cupel  Machines 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co, 
Cyanide  Plants 
Allis-Chalmers  Mfg.  Co. 
Colorado  Iron  Works  Co. 
Cyanide  Plant  Supply 
Co. 

Denver  Engr.  Works  Co. 
Dorr  Cyanide  Mchry.  Co. 
Hendrle  &  Bolthoflf  Mfg. 

Sc  Supply  Co. 

Kelly  Filter  Press  Co 
Monarch  Engineering  & 
Mfg.  Co. 

Caclflc  Tank  Sc  Pipe  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Redwood  Manufacturers 
Co. 

Traylor  Engr.  &  Mfg,  Co. 
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HIGH  CARBON  STEEL  PLATES  for  Dredging  Opera¬ 
tions,  Placer  Mining,  Grizzlies,  etc. — with  rotmd  or  diagonal 
oblong  holes  uniformly  tapered  throughout,  and  perfectly 
smooth  on  both  sides — countersunk  bolt  holes  where  specified. 

These  plates  can  be  of  almost  any  dimensions  and  as  heavy 
as  one  inch  in  thickness  in  proportion  to  the  diameter  of  holes. 
Blanks  can  be  left  as  required  and  plates  rolled  to  radius  de¬ 
sired. 

ALL  KINDS  OF  PERFORATED  SCREENS  for  machines 
used  in  classifying  ores,  including  fired  or  movable  apparatus 
— made  of  High  Carbon,  Homo,  or  Duro  Steel — as  well  as 
Copper,  Manganese  Bronze,  Tin  and  Black  Plate. 

Variation  in  thickness  of  metal  runs  from  No.  30  U.  S. 
Standard  Gauge  to  one  inch. 

The  “Harrington  &  King  Screens”  stand  for  the  “best” 
in  accuracy,  quality  and  endurance — the  value  of  a  screen 
lies  in  the  uniformity  of  its  product  and  the  fact  that  it  can 
be  depended  upon  at  all  times,  by  day  or  night-shifts. 

These  Screens  have  behind  them  a  concern  whose  per¬ 
formance  of  contract  is  as  prompt,  as  their  product  is  meri¬ 
torious.  Try  them:  and  get  service  on  “schedule  time.” 


PERFORATED  METALS 
of  every  description 


The  Harrington  &  King  Perforating  Co 


New  York  Office,  114  Liberty  Street 


620  No.  Union  Avenue, 


Chicago,  m.,  U.  S.  A. 


NICHOLS  COPPER  CO. 


25  Broad  St. 


New  York 


COPPER  REFINERS 

Consignments  of  Ores,  Mattes  and 
Blister  Copper  Solicited 

COPPER  SULPHATE 


FERRO  ALLOYS,  METALS  and  ORES 


fVri/f  for  our 
Dmnpttv^  ramphUtt. 
Oarretpondenee  Invited. 


P  Tungalan  m  Tungrten  " 

MolybdMium  ^  Molybdenum  „ 

Chrome  .j.  chromium  p  lorephile 

n  ^Silicon  >  >Telc 

R  Vanadium  ^ 


Q  Phoephorus 
Tan 


*  1  Fluonpar 
U  I  French 
N  ChaHc 


S  Manganeu 


Friction  *  *nd  all 
E  Foundry 

aneu  j  Requiaitoi 


GEO.  G.  BLACKWELL,  SONS  A  CO.,  Ltd., 

Tha  Albany,  Liverpool,  England. 

Manufacturers,  Metailureigta,  Mine  Owners,  Merchants. 
WORKS:  Gargton  Docks. 

CODES:  A.  B.  G.,  Moreing  &  Neal,  Liebers  and  Western  Unioo. 
.\gents  in  the  u.  S.  A.  for  our  Floor  Spab — 

The  Pennsylvania  S^t  Mfg.  Co.,  Pittsbuig,  Pa. 


HOLLOW 

Rock  Drill  Steel 

SOLID 

Rock  Drill  Steel 

Hexagon,  Octagon,  Quarter- 
Octagon,  Round  and  Cruciform. 

A.  MILNE  &  COMPANY 

(Established  1887) 

745  Washington  St.,  New  York  8  OBver  St.  Boston,  Mast. 

Chicago  Branch:  180  North  Dearborn  St.,  Chicago,  lU. 

Sole  and  Direct  Representatives  for  the  United  States  and  Canada. 


c 
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Decanters 

Dorr  Cyanide  Mchry.  Co. 
Derricks 

Lidgerwood  Mfg.  Co. 
Dewaterers 

Dorr  Cyanide  Mchry.  Co. 

Diamond  Drillers’ 
Siipiilles 

Byron  &  Hall 

Drattluic  Materials 

Buff  &  Buff  Mfg.  Co. 
Gurley,  W.  &  L.  E. 

Dredges 

Marion  Steam  Shovel  Co. 
New  York  Engr.  Co. 
Union  Construction  Co. 
Yuba  Construction  Co. 

Dredging  Machinery 

American  Locomotive 
Co. 

Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 

New  York  Engr.  Co. 
Wellman-Seaver-Mor- 
gan  Co. 

Tuba  Construction  Co. 


Driers 

Denver  Engr.  Works  Co. 
Ruggles-Coles  Engr.  Co. 
Stearns-Roger  Mfg.  Co. 

Drill  Sharpeners 

Fairbanks,  Morse  &  Co. 
Ingersoll-Rand  Co. 

Drills,  Air  and  Hammer 

Cleveland  Rock  Drill  Co. 
Cochise  Machine  Co. 
Fairbanks,  Morse  &  Co. 
Ingersoll-Rand  Co. 
McKlernan-Terry  Drill 
Co. 

Sullivan  Machinery  Co. 
Whitcomb  Co.,  Geo.  D. 

Drills.  Artesian  Well 

Keystone  Test  Drill  Co. 

Drills,  Churn 

Keystone  Test  Drill  Co. 
New  York  Engineering 
Co. 

Williams  Bros. 

Drills,  Core 

Ingersoll-Rand  Co. 
Longyear  Co..  E.  J. 
McKiernan-Terry  Drill 
Co. 

Standard  Diamond  Drill 
Co. 

Sullivan  Machinery  Co. 

Drills,  Diamond 

Longyear  Co.,  E.  J. 
Standard  Diamond  Drill 
Co. 

Drills,  Electrical 

Ingersoll-Rand  Co. 

Drills.  Hand 

Cleveland  Rock  Drill  Co. 
New  York  Engr.  Co. 

Drills,  Hand  Prospecting 

New  Y'ork  Engr.  Co. 

Drills,  Oil  &  Gas  Well 

Keystone  Test  Drill  Co. 

Drills,  Sloping 

Cleveland  Rock  Drill  Co. 
Ingersoll-Rand  Co. 
McKiernan-Terry  Drill 
Co. 

Sullivan  Machinery  Co. 

Dumps 

Sullivan  Machinery  Co. 

Dynamos 

Fairbanks.  Morse  &  Co. 
Sprague  Electric  Works 

Elevators,  Bucket 

Caldwell  &  Son  Co.,  H.  W. 
Denver  Engr.  Works  Co. 
Ingersoll-Rand  Co. 
Robins  Conveying  Belt 
Co. 

Smith  Co.,  T.  L. 
Stephens-Adamson  Mfg. 
Co. 

Webster  Mfg.  Co. 


Elevator  Pinter 

New  York  Engr.  Co. 

Engineers  and  Coiitmc- 
tors 

New  Y’^ork  Engr.  Co. 

Wellman-Seavcr-Mor-' 
gan  Co. 

Engineers,  Exploring 

Adbar  Development  Co. 

Longyear  Co.,  E.  J. 

Engines,  Gas  an«l  Gaso¬ 
line 

Allls-Chalmers  Mfg.  Co. 

National  Transit  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Westlnghouse  Mach.  Co. 

Engines,  Diesel 

Fairbanks.  Morse  &  Co 


Engines,  Pumping 

Nordberg  Mfg.  Co. 

Engines,  Steam 
Allls-Chalmers  Mfg.  Co. 
Leffel  &  Co.,  James 
Nordberg  Mfg.  Co. 
Vulcan  Iron  Works. 
Wellman -Seaver- Mor¬ 
gan  Co. 

Westlnghouse  Mach.  Co. 

Examinations,  Mine  and 
Mineral  Lands 

Longyear  Co.,  E.  J. 

Excavation  Machinery 

Marion  Steam  Shovel  Co. 

Exhaust  Heads 
Abendroth  &  Root  Mfg. 
Co. 

American  Spiral  Pipe 
Works 

Exhausters 

Connersvllle  Blower  Co. 

Fans,  Ventilating 

Allls-Chalmers  Mfg.  Co. 
Fairbanks,  Morse  &  Co. 
Sprague  Electric  Works 
Su’llvan  Machinery  Co. 
Vulcan  Iron  Works. 


Feeders,  Ore 

Abb§  Engineering  Co. 
Denver  Engr.  Works  Co. 
Stephens-Adamson  Mfg. 
Co 

Vrnvlor  Enp-r.  ,t-  Mfg.  Co. 
Webster  Mfg.  Co. 

Fence  Posts,  Steel 

American  Steel  &  Wire 
Co. 

Fence,  Woven  Wire 

American  Steel  &  Wire 
Co. 

Filter  Presses 

Kelly  Filter  Press  Co. 
.'Shriver  &  Co..  T. 
Sweetland  Filter  Press 
Co. 


Filters 

Colorado  Iron  Works  Co. 
Traylor  Engr.  &  Mfg.  Co. 

Filters,  Slime 

Kelly  Filter  Press  Co. 
Sweetland  Filter  Press 
Co. 

Fire  Extinguishers 

Johns-Manvllle  Co.,  H.  W. 

Fittings,  Wire  Rope 

Roebllngs’  Sons  Co., 
John  A. 

Waterbury  Company 

Flanges.  Pipe 

American  Spiral  Pipe 
Works 

National  Tube  Co. 
Standard  Steel  Works 
Co. 

Flint  Pebbles  and  Sllex 
Lining 

Abb6  Engineering  Co. 
Atkins.  K^roll  &  Co. 


Forges,  Drill  Heating 

Monarch  Engineering  & 
Mfg.  Co. 

Forgings 

American  Spiral  Pipe 
Works 

Cleveland  Rock  Drill  Co. 
Standard  Steel  Works 
Co. 

Toiiudry  Equipment 

Ingersoll-Rand  Co. 
Monarcn  Engineering  & 
Mfg.  Co. 

Sullivan  Machinery  Co. 

Frogs  and  Switches 
Sanford-Day  Iron  Co. 

Furnace  Lining 

Denver  Fire  Clay  Co. 
Monarch  Engineering  & 
Mfg.  Co. 

Furnaces,  Assay 

Braun  Corporation,  The 
Braun -Knecht-Helmann 
Denver  Fire  Clay  Co. 
Monarch  Engineering  & 
Mfg.  Co. 

Furnaces,  Electric 

Wellman-Seaver-Mor- 
gan  Co. 

Furnaces,  Roasting 

Allls-Chalmers  Mfg.  Co. 
American  Grondal  Co. 
Colorado  Iron  Works  Co. 
Dwight  &  Lloyd  Sinter¬ 
ing  Co. 

General  Chemical  Co. 
TTendrle  &  Bolthoff  Mfg. 

&  Supply  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Stearns-Roger  Mfg.  Co. 
Traylor  Engr.  &  Mfg.  Co. 
Wedge  Mechanical  Fur¬ 
nace  Co. 

Furnaces.  Smelting 

Allls-Chalmers  Mfg.  Co. 
Colorado  Iron  Works  Co. 
Dwight  &  Lloyd  Sinter¬ 
ing  Co. 

Hendrie  *  Bolthoff  Mfg. 

^  Supplv  Co. 

Monarch  Engineering  & 
Mfg.  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Ti-aylor  Engr.  &  Mfg.  Co. 
Wedge  Mechanical  Fur¬ 
nace  Co. 

Gage  Cocks 
Jenkins  Bros. 
T.unkenhelmer  Co.,  The 

Gaskets 

.lohns-Manville  Co.,  H.  W. 
Smooth-On  Mfg.  Co. 

Gears 

"Caldwell  &  Son  Co.,  H.  W. 
Denver  Engr.  Wks.  Co. 
Falk  Co.,  The 
P.acifie  Gear  &  Tool  Wks. 
Philadelphia  Gear  Wks. 
Stephens-Adamson  Mfg. 
Co. 

Webster  Mfg.  Co. 

Generating  Sets 
De  Laval  Steam  Turbine 
Co. 

Generators 

Allls-Chalmers  Mfg.  Co. 
Hendrie  &  Bolthoff  Mfg. 

Sc  Supply  Co. 

Sprague  Electric  Works 

Giants,  Hydraulic 

Abendroth  &  Root  Mfg. 
Co. 

American  Spiral  Pipe 
Works 

Hendy  Iron  Wks.,  Joshua 
New  York  Engr.  Co. 

Gold  Washing  Appar¬ 
atus 

Tuba  Construction  Co. 

Graphite 

Dixon  Crucible  Co.,  Jos. 

Hangers 

See  Pulleys,  Shafting 
and  Hangers 


Head  Frames 

American  Bridge  Co. 


Heaters,  Feed  Water 

Alberger  Pump  &  Con 
denser  Co. 


Hoists,  Air 

Ingersoll-Rand  Co. 

Holsts,  Electric 

Alberger  Pump  &  Con¬ 
denser  Co. 

Allls-Chalmers  Mfg.  Co. 

Bacon,  Earle  C. 

Brown  Hoisting  Machin¬ 
ery  Co. 

Denver  Engr.  Works  Co. 

Fairbanks,  Morse  &  Co. 

Flory  Mfg.  Co.,  S. 

Hendrie  &  Bolthoff  Mfg. 
&  Supply  Co. 

TJdgerwood  Mfg.  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Sprague  Electric  Works 

Vulcan  Iron  Works 

Wellman-Seaver-Mor- 
gan  Co. 


Holsts,  Head  Gate 
Smith  Co.,  S.  Morgan 


Hoists,  Steam 

Allls-Chalmers  Mfg.  Co. 

Bacon,  Earle  C. 

Brown  Hoisting  Machin¬ 
ery  Co. 

Fairbanks,  Morse  &  Co. 

Flory  Mfg.  Co..  S. 

Hendrie  &  Bolthoff  Mfg. 
&  Supply  Co. 

TJdgerwood  Mfg.  Co. 

Nordberg  Mftr.  Go. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Sullivan  Machinery  Co. 

Vulcan  Iron  Works 

Wellman -Seaver-Mor- 
gan  Co. 

Horse  and  Mule  Shoes 

American  Steel  &  Wire 
Co. 


Hose 

Cleveland  Rock  Drill  Co. 
Fairbanks,  Morse  A  Co. 
Goodyear  Tire  &  Rubber 
Co. 

Tngersoll-Rand  Co 
Sprague  Electric  Works 

Hose  Couplers 

Cleveland  Rock  Drill  Co. 
Tngersoll-Rand  Co. 

Knox  Mfg.  Co. 

Hulls 

American  Bridge  Co. 

Injectors 

.Tenkins  Bros. 
Lunkenhelmer  Co.,  The 


Instruments,  Surveying 

Buff  A  Buff  Mfg.  Co. 
Hanna  Mfg.  Co. 


Jigs 

Colorado  Iron  Works  Co. 
Denver  Engr.  Works  Co. 
McLanahan-Stone  Ma¬ 
chine  Co. 

Traylor  Engr.  A  Mfg.  Co. 


Joint  Pipe 

National  Tube  Co. 

Laboratory  Bali  and 
Pebble  Mills 

Abb6  Engineering  Co. 

Laboratory  Supplies 

See  Assayers’  and  Chem¬ 
ists’  Supplies 


Lamps,  Acetylene 

Derry  Co.,  A.  L. 
Simmons  Co.,  John 
Wolf  Safety  Lamp  Co. 
of  America 


Lamps,  Electric 

Wolf  Safety  Lamp  Co. 
of  America,  Inc., 

Lamps,  Supplies 

Wolf  Safety  Lamp  Co. 
of  America  Inc., 

Levels  and  Rules 

Ainsworth  A  Sons,  Wm. 
Berger  A  Sons,  C.  L. 
Gurley,  W.  A  L.  E. 
Lufkin  Rule  Co. 

Lime  Machinery 

.411is-Chalmers  Mfg.  Co. 

Locitmotlves,  Com¬ 
pressed  Air 
Porter  Co.,  H.  K. 
Loconiotlves,  Electric 
Atlas  Car  A  Mfg.  Co. 
Locomotives,  Gasoline 
Vulcan  Iron  Works. 
Whitcomb  Co.,  Geo.  D. 

Locomotives,  Steam 

American  Locomotive 
Co. 

Porter  Co.,  H.  K. 

Vulcan  Iron  Works 

Lubricants 

Dixon  Crucible  Co.,  Jo.s. 
Lubricators 

Lunkenhelmer  Co.,  The 
Whitcomb  Co,.  Geo.  D. 

Marline  Covered  Wire 
Rope 

Waterbury  Co. 

Machinists 

Abendroth  A  Root  Mfg. 
Co. 

Mercury 

Braun  Corporation,  Tlie 
Braun-Knecht-Helmann 
Co 

Mills,  Ball  and  Pebble 

Abb6  Engineering  Co. 
Allls-Chalmers  Mfg.  Co. 
Denver  Engr.  Wks.  Co. 
Hardinge  Conical  Mill 
Co. 

Minerals  and  Ores 
Foote  Mineral  Co. 

Mixing  Machines 
Conveving  Weigher  Co. 
Dorr  Cyanide  Mchry.  Co. 
Miners’  Lamps 
Derry  Co.,  A.  L. 

Ronel  Metal 
International  Nickel  Co. 
Motors 

Allis-Chalmers  Mfg.  Co. 
Fairbanks,  Morse  A  Co. 
.Spiague  Electric  Woiks 

Nails,  Spikes  and 
Staples 

American  Steel  A  Wlr«> 
Co. 

Noxxles,  Hose 
Knox  Mfg.  Co. 

Oil  and  Grease  Cups 
Lunkenhelmer  Co. 

Ore  Bins 

McKee,  Arthur  Q. 

Ore  Docks 

American  Bridge  Co. 
Ore  Testing  Outfit 
Ledoux  A  Co.,  Inc. 

Ore  Washers 
McLanahan-Stone  Ma¬ 
chine  Co. 

Ores  and  Metals,  Buy€‘rai 
and  Seilers  of 

American  Metal  Co. 
American  Smelting  » 
Refining  Co. 

American  Zinc,  Lead  A 
Smelting  Co. 

Balbach  Smelting  A  Re¬ 
fining  Co. 

Bartlesville  Zinc  Co. 
Beer.Sondhelmer  A  Co. 
Blackwell  Sons  Co.,  Geo. 
G. 

Consolidated  Mining  A 
Smelting  Co.  of  Can¬ 
ada,  Ltd. 


Being  a  few  suggestions  as  to  the 
relative  merits  of  jaw  and  gyratory 
crushers,  dealing  particularly  with 
the  Telsmith  Primary  Breaker. 


The  T.  L.  Smith  Co. 

1143 — 32nd  Street 

Milwaukee  Wis. 


Send  Your  Cat- 
alog  No.  168-W  Address 

To  Me.  . 


June  27,  1914  Buying-Hni^  ENGINEERING  MINIxNG  JOURNAT^.^er/io 


The  screen  embraces  the  outer  circumference  of  the  revolving  bed  or  mortar  and  travels  with  it: 
there  is  at  all  times  thirty-six  feet  of  screen  surface  in  action  when  mill  is  in  operation.  One-third 
less  horse-power  required  than  the  old-style  Chilean  Mill. 

Send  for  catalog  and  become  familiar  with  the  advantages  over  other  so-called  Chilean  Mills. 


The  Elspass  Engineering  &  Mining  Machinery  Co.,  Denver,  Colo. 


Old  Practice  and  New— 


ARE  YOU?  Are  you  using  a  jaw  breaker  be¬ 
cause  you  have  limited  head  room?  The  Telsmith 
Primary  Breaker  requires  but  little  more  space  for 
installation. 


ARE  YOU  using  a  jaw  breaker  because  of  the 
inaccessibility  of  your  mine?  The  heaviest  piece 
in  a  sectionalized  Telsmith  Breaker  isn’t  too  heavy 
for  average  mountain  haulage. 


ARE  YOU  using  a  jaw  breaker  because  of  the  big  feed  opening?  The  Telsmith  has  a  parallel  crushing 
stroke,  which  eats  up  the  big  chunks  very  rapidly.  It  feeds  better  than  a  jaw,  because  of  the  big  crushing 
movement  at  the  top  of  the  bowl. 


ARE  YOU?  A  Telsmith  rigid  shaft  breaker  will  increase  your  output,  reduce  your  maintenance  cost 
and  cut  your  power  bill.  It  will  give  you  a  more  uniform  product,  too.  We  know  it  because  the  machine 
has  done  it.  Would  like  to  send  you  our  catalog  number  168-W.  Use  the  coupon  below. 


Would  a 
Quicker  and 
more  Positive 
Delivery  of 
the  Ground 
Uniform 
Product 
Interest 
You? 


Patented 


THE  NEW  PRINCIPLE  CHILEAN  MILL 
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Ores  and  Metals,  Buyers 
and  iiiellers  of — Cont. 

Ducktown  Sulphur,  Cop¬ 
per  &  Iron  Co.,  Ltd. 

Hegeler  Bros. 

Illinois  Zinc  Co. 

International  Nickel  Co. 

International  Smelting 
&  Retining  Co. 

Irvington  Smelting  & 
Refining  Works 

Matthlessen  &  Hegeler 
Zinc  Co. 

Mountain  Copper  Co. 

Nichols  Copper  Co. 

Pass  &  Sons,  Ltd.,  Cap¬ 
per 

Pennsylvania  Smelting 
Co. 

Phelps,  Dodge  &  Co. 

United  Metals  Selling 
Co. 

U.  S.  Smelting,  Refining 
&  Mining  Co. 

Vogelstein  &  Co.,  L. 

Ovens,  Cyanide 

Monarch  Engineering  & 
Mfg.  Co. 

Packing 

Goodyear  Tire  &  Rubber 
Co. 

Jenkins  Bros. 

Johns-Manville  Co.,  H.  W, 

Schieren  Co.,  Chas.  A. 

Smooth-On  Mfg.  Co. 

Paint, 

Carbolineum  Wood  Pre¬ 
serving  Co. 

Paints  and  Oils 

Dixon  Crucible  Co.,  Jos. 

Highland  Chemical  Pro¬ 
ducts  Co. 

Patent  Attorneys 

Norris,  J.  L. 

Perforated  Metals 

Allls-Chalmers  Mfg.  Co. 

Harrington  &  King 
Perforating  Co. 

Hendrick  Mfg.  Co. 

Pick  Machines 

Ingersoll-Rand  Co. 

Sullivan  Machinery  Co. 

Pile  Drivers 

Industrial  Works 

Pipe 

National  Tube  Co. 

Pipe  Covering 

Highland  Chemical  Pro¬ 
ducts  Co. 

Johns-Manville  Co.,  H.  W. 

Michigan  Pipe  Co. 


I’ultllshers 

McGraw-Hill  Book  Co. 

Pulleys,  Shafting  and 
Hangers 

American  Steel  &  Wire 
Co. 

Caldwell  &  Son  Co.,  H.  W. 
Hyatt  Roller  Bearing  Co. 
Robins  Conveying  Belt 
Co. 

Saginaw  Mfg.  Co. 
Stephens-Adamson  Mfg. 
Co. 

Webster  Mfg.  Co. 


Pulverisers 

Abb6  Engineering  Co. 

Allis-Chalmers  Mfg.  Co. 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

Denver  Engr.  Works  Co. 

Hardinge  Conical  Mill 
Co. 

Kent  Mill  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Sturtevant  Mill  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Pumps,  Boiler  Feed 

Alberger  Pump  &  Con¬ 
denser  Co. 

Cameron  Steam  Pump 
Works.  A.  S. 

De  Laval  Steam  Turbine 
Co. 

Deming  Co. 

Fairbanks  Co.,  The 

Jeanesville  Iron  Works 
Co. 

Keystone  Test  Drill  Co. 

National  Transit  Co. 

Westinghouse  Mach.  Co 

Pumps,  Centrifugal 

Alberger  Pump  &  Con¬ 
denser  Co. 

Allis-Chalmers  Mfg.  Co. 

Byron  Jackson  Iron 
Works 

Cameron  Steam  Pump 
Works,  A.  S. 

De  Laval  Steam  Turbine 
Co. 

Deming  Co. 

Hendrle  &  Bolthoff  Mfg. 
&  Supply  Co. 

Jeanesville  Iron  Works 
Co. 

Keystone  Test  Drill  Co. 

Krogh  Pump  Mfg.  Co. 

Prescott  Steam  Pump 
Co.,  Fred  M. 

Woo<i  &  Co.,  R.  D. 

Yuba  Construction  Co. 


Pumps,  Viicuuni 

Abb§  Engineering  Co. 
Alberger  I'ump  <»  Con¬ 
denser  Co. 

Cameron  Steam  Pump 
Works,  A.  S. 
Connersville  Blower  Co. 
Yuba  Construction  Co. 

(liiurrylug  Machinery 

Cleveland  Rock  Drill  Co. 
Ingersoll-Rand  Co. 
Sullivan  Machinery  Co. 

tliilcksllver 

Atkins,  Kroll  &  Co. 
Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Rail  Bonds 

American  Steel  &  Wire 
Co. 

Rums,  Hydraulic 

Hendy  Iron  Wks.,  Joshua 
Rammers,  Sand 
Cleveland  Rock  Drill  Co 
Ingersoll-Rand  Co. 

Rare  Minerals 
Foote  Mineral  Co. 
Receivers,  Air 
Ingersoll-Rand  Co. 

Rock  Houses 
American  Bridge  Co 
Rolling  Mills,  Copper 
Hussey  &  Co.,  C.  G. 

Rolls,  Crushing 

Allis-Chalmers  Mfg.  Co. 
Bacon,  Earle  C. 
Buchanan  Co.,  C.  G. 
riolorado  Iron  Works  Co. 
Denver  Engr.  Works  Co. 
Fairbanks,  Morse  &  Co. 
Hendrle  &  Bolthoff  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Lane  Mill  &  Mchry.  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Standard  Steel  Wks.  Co. 
'turtevant  Mill  Co. 
Travlor  Engr.  &  Mfg.  Co. 
Webb  City  &  Carterville 
Foundry  &  Mach.  Wks. 

Roofing 

Johns-Manville  Co.,  H.  W. 
Rope  Drives 
Waterbury  Co. 

Webster  Mfg.  Co. 

Rope,  Manila  and  Jute 


Pipe  Fittings 

Lunkenhelmer  Co.,  The 
Michigan  Pipe  Co. 
National  Tube  Co. 

Pipe  Preservative 

Highland  Chemical  Pro¬ 
ducts  Co. 

Pipe  Riveted 

Abendroth  &  Root  Mfg. 
Co. 

American  Spiral  Pipe 
Works 

Fairbanks,  Morse  &  Co. 

Pipe,  Steel 

New  York  Engr.  Co. 
Smith  Co.,  S.  Morgan. 

Pipe  Welding 

Michigan  Pipe  Co. 

Pipe,  Wood 

Michigan  Pipe  Co. 
Pacific  Tank  &  Pipe  Co. 
Redwood  Manufacturers 
Co. 

Washington  Pipe  & 
Foundry  Co. 

Platinum  Goods 
Baker  &  Co.,  Inc. 

Pneumatic  Tools 
Cleveland  Rock  Drill  Co. 
Ingersoll-Rand  Co. 

Producers,  Gas 

Fairbanks,  Morse  &  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 
Wellman-Seaver-Mor- 
gan  Co. 

Westinghouse  Mach.  Co. 


Pumps,  Deep  Well 

Cameron  Steam  Pump 
Works,  A.  S. 
Keystone  Test  Drill  Co. 

Pumps,  Electric 

Cameron  Steam  Pump 
Works,  A.  S. 

Pumps,  Pneumatic 
Ingersoll-Rand  Co. 

Pumps,  Rotary 

Abbe  Engineering  Co. 
Byron  Jackson  Iron 
Works 

Connersville  Blower  Co. 
Deming  Co. 

Jeanesville  Iron  Works 
Co. 

Krogh  Pump  Mfg.  Co. 
Monarch  Engineering  & 
Mfg.  Co. 


Pumps,  Sand 

Abbe  Engineering  Co. 

Frenier  &  Son.  J.  H. 

Pumps,  Sinking 

Byron  Jackson  Iron 
Works 

Cameron  Steam  Pump 
Works.  A.  S. 

Jeanesville  Iron  Works 
Co. 

Prescott  Steam  I’ump 
Co.,  Fred  M. 

Pumps,  Turbine 

Alberger  Pump  &  Con¬ 
denser  Co. 

Cameron  Steam  Pump 
Works,  A.  8. 


Broderick  &  Bascom 
Rope  Co. 

Fairbanks,  Morse  &  Co. 
Leschen  &  Sons  Rope 
Co..  A. 

Waterbury  Company 

Rope  Transmission 

Waterbury  Co. 

Rope,  W'lre 

American  Steel  &  Wire 
Co. 

Broderick  &  Bascom 
Rope  Co. 

Leschen  &  Sons  Rope 
Co.,  A. 

Roebllng’s  Sons  Co.,  J.  A. 
Waterbury  Co. 

Rnbberglass 

Angler  Mills 
Sample  Grinders 

Abbe  Engineering  Co. 
Denver  Engr.  Wks.  Co. 

Samplers 

Braun  Corporation.  The 
Braun-Knecht-Heimann 
Co. 

Colorado  Iron  Works 
Denver  Engr.  Works  Co. 
Denver  Fire  Clay  Co. 

Seale  Frames 
American  Bridge  Co. 
Seales 

Conveying  Machine  Co. 
Electric  Weighing  Co. 
Fairbanks,  Morse  &  Co. 

Schools  and  Colleges 

Michigan  College  of 
Mines 


Screens 

Allis-Chalmers  Mfg.  Co. 
Buchanan  Co.,  Inc.,  C.  G. 
Colorado  Iron  Works  Co. 
Denver  Engr.  Works  Co. 
Harrington  &  E.ing 
Perforating  Co. 
Hendrick  Mfg.  Co. 
Ludlow-Saylor  Wire  Co. 
McLanahan-Stone  M” 
chine  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Smith  Co.,  T.  I.. 
Stephens-Adamson  Mfg. 
Co. 

Sturtevant  Mill  Co. 
Webster  Mfg.  Co 

Second-Hand  Machinery 
McMaster,  D.  J. 
Separators 

American  Zinc  Ore  Sepa¬ 
rating  Co. 

Buchanan  Co.,  Inc.,  C.  G. 
Deister  Machine  Co. 
Denver  Engr.  Wks.  Co. 

Separators,  Magnetic 
American  Grondal  Co. 
Shaft  Sets 

American  Bridge  Co. 

Shafting 

See  Pulleys,  Shafting 
and  Hangers 

Shaft  Sets 

American  Bridge  Co. 
Sheaves 

Broderick  &  Bascom 
Rope  Co. 

Denver  Engr.  Works  Co. 
Leschen  &  Sons  Rope 
Co..  A. 

Roebllng’s  Sons  Co., 
John  A. 

Stephens-Adamson  Mfg. 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Webster  Mfg.  Co. 

Sheets,  Cupper 
Hussey  &  Co.,  C.  Q. 

Shells  and  Rings 
Standard  Steel  Wks.  Co. 
Shoes,  Dies  and  Cams 
.Standard  Steel  Wks.  Co. 
Shoveling  Machines 
Myers-Whaley  Co. 
Shovels 

Conneaut  Shovel  Works 
Wyoming  Shovel  Co. 

Shovels,  Electric 
Sprague  Electric  Works 
Shovels,  Steam 
American  Locomotive 
Co. 

Brown  Hoisting  Ma¬ 
chinery  Co. 

Industrial  Works 
Marion  Steam  Shovel  Co. 

Sieves 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 
l.ndlow-Saylor  Wire  Co. 

Smokestacks 
Allis-Chalmers  Mfg.  Co. 
Sintering  Plants 
American  Grondal  Co. 
Dwight  &  Lloyd  Sinter¬ 
ing  Cc 

Skylights,  Composition 

Angier  Mills 
Slime  Tables 
Denver  Engr.  Wks.  Co. 
’I’raylor  Engr.  &  Mfg.  Co. 

Sluices,  Steel 

New  York  Engr.  Co. 

Smelters  and  Refiners 

American  Smelting  & 
Refining  Co. 

American  Zinc,  Lead  & 
Smelting  Co. 

Balbach  Smelting  &  Re¬ 
fining  Co. 

Consolidated  Mining  & 
Smelting  Co.  of  Can¬ 
ada,  Ltd. 


Smelters  and  Refiners 

— Continued. 
International  Smelting 
&  Refining  Co. 
Irvington  Smelting  & 
Refining  Works 
Vlatthlessen  &  Hegeler 
Zinc  Co. 

McKechnle  Bros. 
Pennsylvania  Smelting 
Co. 

U.  S.  Smelting,  Refining 
&  Mining  Co. 
Vogelstein  &  Co.,  Ij. 

Springs 

American  Steel  &  Wire 
Co. 

Standard  Steel  Wks.  Co. 
Stamp  Mills 

Allis-Chalmers  Mfg.  Co. 
Colorado  Iron  Works  Co. 
Denver  Engr.  Works  Co. 
Fairbanks,  Morse  &  Co. 
Hendrie  &  Bolthoff  Mfg. 

&  Supplj'  Co. 

Hendy  Iron  Wks.,  Joshua 
Lane  Mill  £:  Mchry.  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Steel  Rulldings 

American  Bridge  Co. 

Sleel,  Drill 

Cleveland  Rock  Drill  Co. 
Ingersoll-Rand  Co. 

Milne  &  Co.,  A. 

Steel  Framers 
American  Bridge  Co. 
Steel,  Manganese 
Taylor-Wharton  Iron  & 
Steel  Co. 

.Steel,  Structural 

American  Bridge  Co. 
Stokers,  Mechanical 
Westinghouse  Mach.  Co. 
Switchboards 
Stromberg-Carlson  Tele¬ 
phone  Mfg.  Co. 

Tanks 

Abendroth  &  Root  Mfg. 
Co. 

Monarch  Eng.  &  Mfg.  Co. 
Pacific  Tank  &  Pipe  Co. 
Redwood  Manufacturers 
Co. 

Wood  &  Co.,  R.  D. 

Tapes,  Measuring 
Lufkin  Rule  Co. 


Telephone  Supplies 

Stromberg-Carlson  Tele¬ 
phone  Mfg.  Co. 

Telephones,  Mine 

.Stromberg-Carlson  Tele¬ 
phone  Mfg.  Co. 

Telephones,  Mine  Signal 
Western  Electric  Co. 
'I'blckeners 

Denver  Engr.  Works  Co. 
Dorr  Cyanide  Mach.  Co. 

Timber  Framers,  Mine 
Denver  Engr.  Works  Co. 

Tires 

.Standard  Steel  Wks.  Co. 
Towers,  Transmission 
American  Bridge  Co. 
'I'rnmways 

American  Steel  &  Wire 
Co. 

Brown  Hoisting  Machin 
ery  Co. 

Leschen  &  Sons  Rope 
Co..  A. 

Roebllng’s  Sons  Co.,  J.  A. 
Waterbury  Co. 


'rransformers 
Hendrle  &  Bolthoff  Mfg. 
&  Supply  Co. 


Transits 


Ainsworth  &  Sons,  Wm. 
Bausch  &  Lomb  Optical 
Co. 


Berger  &  Sons,  C.  L 
Buff  &  Buff  Mfg.  Ca 
Gurley,  W.  &  L.  E. 
Heller  &  Brightly 
Weber  &  Co.,  F. 


'iiiiniiiiiiiiiiiiiniiiiiiiiiiitiiiiuiuiiiiiiiiiiiiimiiiiiiiiminiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimiiii: 


'  foy**®*^ 


THEAMERlCAN/^RONDALpO. 

/Aso CHURCH  STVJ  new  YORKV-^ 
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Sturtevant 


Economical  Ore  Crushing 


ATKINS,  KROLL  &  CO.  SAN  FRANCISCO 

Import  Merchants 

DANISH  FLINT  PEBBLES,  SILEX  LINING.  CYANIDE 
QUICKSILVER.  MINING  CANDLES.  FIREBRICK. 
BORTS  AND  CARBONS.  BLACKSMITH  COAL.  COKE. 
IMPORTED  FUSE.  SCHEELITE  CONCENTRATES  70%. 
SUPERIOR  QUALITY  ZINC  DUST. 

Stocks  Carried 

Buyers  of  Quicksilver  and  Platinum,  also  Ores  of  Antimony,  Bismuth, 
Molybdenum,  Tungsten,  Vanadium,  Zinc,  etc. 


McC 


La  boratory 
Crushers 
Rolls 
Grinders 
Screens 

Alt  Have  "Open  Door”  Accestibla 
Conitruction. 

Heavier,  Better  Built,  More  Accurate^ 
Easier  Cleaned  than  any  other*. 

Send  for  Catalogue  No.  67 

Sturtevant  Mill  Co.  .  -  -  ■ 

New  York  Chicago  Denver  Pittsburgh 


Boston,  Mass. 

Victoria,  B.  C.  London 


Clean  Concentrates 


mean  added  profits. 


Magnetic  Separators 

Ball  and  Norton  Dry  Separators. 
Grondal  Wet  Separators. 
Magnetic  Cobbing  Separators. 
Separators  for  Special  Purposes. 

We  design  and  build  complete  plants  for  the 
concentration,  briquetting  and  sintering  of  ores. 


MANGANESE 

1  STEEL  CASTINGS 

FOR  SEVERE  SERVICE 


TAYLOR-WHARTON  IRON  &  STEEL  CO. 

High  Bridge,  New  Jersey 


BLAKE  CRUSHERS 


will  receive  your  ore  directly  from  the  bin  and  crush  it  to  a  size  suitable 
for  further  reduction  at  the  least  possible  cost  for  power  and  upkeep. 
They  contain  fewer  parts  than  any  other  types  of  crushers.  All  parts 
are  unusually  heavy  and  are  provided  with  simple  means  for  taking  up 
wear. 

Renewable  false  wear  plates  on  the  bed  and  swing  jaw  enable  the  life  of 
these  crushers  to  be  prolonged  indefinitely. 

An  adjustment  of  2  inches  of  the  jaws  can  be  made  without  changing 
toggle  plates.  Write  now  for  catalog. 


Webb  City  and  Carterville 
Foundry  and  Machine  Works 

Webb  City,  Missouri 


They  can  be  obtained  through  the  use 
of  the  Plumb  Pneumatic  Jig  either 
from  crude  ores  direct  or  at  small  addi¬ 
tional  cost  in  mills  now  making  low  grade 
or  mixed  products,  the  jig  operating  as 
a  cleaner.  Write  for  information. 


American  Zinc  Ore  Separating  Co. 

1218  Foster  Bldg.  Denver,  Colorado 

Also  the  Hull  Electroetadc  Separator  for  Zinc  Ck>ncentrates 
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Traps.  Steam 
Brown  Hoisting  Machin¬ 
ery  Co. 

JenKins  Bros. 


Trolley,  Overhead 

Brown  Hoisting  Machin¬ 
ery  Co. 

Tube  Mills 

Abb6  Engineering  Co. 

Allis-Chalmers  Mfg-  Co. 

Colorado  Iron  Works  Co. 

Denver  Engr.  W  orks  Co. 

Hardinge  Conical  Mill 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co 

Tube  Mill  liinlngs 

Abb6  Engineering  Co. 

I^ehigh  Car  Wheel  & 
Axle  Works 


Tubing 

National  Tube  Co. 


Turbines,  Steam 
Alberger  Pump  &  Con¬ 
denser  Co. 

Allis-Chalmers  Mfg.  Co. 
De  Laval  Steam  Turbine 
Co. 

Westinghouse  Mach.  Co. 
Turbines.  Water 
Allis-Chalmers  Mfg.  Co. 
Leffel  &  Co.,  James 
Wellman-Seaver-Mor- 
gan  Co. 

Unions 

Lunkenheimer  Co. 
National  Tube  Co. 

Vnlves 

American  Spiral  Pipe 
Works 

Jenkins  Bros. 

Knox  Mfg.  Co. 
Lunkenheimer  Co.,  The 
National  Tube  Co. 
Nelson  Valve  Co. 
Whitcomb  Co.,  Geo.  D. 
Valves,  Foot 
American  Spiral  Pipe 
Works 


Washers 

Dorr  Cyanide  Mchry.  Co. 

Water  Skips 
Denver  Engr.  Works  Co. 
Wellman-Seaver-Mor- 
gan  Co. 

Water  Wheels 
Hendrle  &  BolthofE  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 

W’elgklng  Machines 

Conveying  Weigher  Co. 
The 

Electric  Weighing  Co. 

Wheels 

Standard  Steel  Wks.  Co. 

Wheels,  Car 

Atlas  Car  &  Mfg.  Co. 
Lehigh  Car  Wheel  & 
Axle  Works 
Sanford-Day  Iron  Co. 
Standard  Steel  Wks.  Co. 
Watt  Mining  Car  Wheel 
Co. 


Wheels,  Sprocket 

Lehigh  Car  Wheel  & 
Axle  Works 

Wheels,  Turbine' 

Smith  Co.,  S.  Morgan 


Whistles 

Lunkenheimer  Co.,  The 

Winches  and  Crabs 

Brown  Hoisting  Machin¬ 
ery  Co. 

Windows,  Composition 

Angier  Mills 

Wire 

American  Steel  &  Wire 
Co. 

Broderick  &  Bascoic 
Rope  Co. 

Goodrich  Co.,  B.  P. 

Roebling’s  Sons  Co.,  J.  A 

Stromberg-Carlson  Tele¬ 
phone  Mfg.  Co. 

Waterbury  Co. 


Wire  and  Cable,  Eleetrl* 
American  Steel  &  Wire 
Co. 

Roebling’s  Sons  Co., 
John  A. 


Wire  Cioth 

Ludlow-Saylor  Wire  Co. 
Roebling’s  Sons  Co., 
John  A. 

Wood  Oils 

Pensacola  Tar  &  Tur¬ 
pentine  Co. 


Wood  Preserving 

Carbolineum  Wood  Pre¬ 
serving  Co. 


Wood-Preserving  Ma¬ 
chinery 

Allis-Chalmers  Mfg.  Co. 

Zinc  Dust 
Atkins,  Kroll  &  Co. 


ABBE  TUBE  MILLS 

WITH  PATENTED 

“IDEAL”  SPIRAL  FEEDER 

ALSO  PraBLE  MILLS— BALL  MILLS— LABORATORY  MILLS— 
VACUUM  PUMPS— PRESSURE  BLOWERS.  SEND  FOR  CATALOGS. 

ABBE  ENGINEERING  CO., 


The  Lane  Slow  Speed  Chilean  Mill 

“It’s  a  winner.”  “It’s  a  bear.”  “It  makes  good.” 

“Do  you  get  me?”  If  not — drop  us  a  postal  and 
you  will  get  a  catalog.  That  will  “help  some.” 

LANE  MILL  &  MACHINERY  COMPANY 

236-247  Douglas  Building  Los  Angeles,  California 

MAXECON  MILL 

fiTrllVo^te  CYANIDING 

KENT  MILL  CO., 

New  York,  Borough  of  Brooklyn,  10  Rapelyea  Street 

LONDON.  W.  C.— 81  High  Holbom.  BERLIN— Charlottenburg  5.  WindK-hled  StrsMe  31. 

LITHIUM 

Molybdenum  and  other 

Titanium  Rare  Ores 

Radium  bought  in 

■  ^  Zirconium  Ton  to 

-  /  Beryllium  Car  Lots 

Send  Sample  with  Analysis 

Cable  Address:  “Foote.”  All  Codes  Used. 

CrtflTr  mineral  COMPANY,  DEPT. 
r  UU  1  l!i  107  N.  19th  ST.,  PHILADELPHIA.  PA. 

Importers — Producers*  Agents — Exporters 

— Established  38  Years — 

^  Corliss  Engines  Hoisting  Engines 

i  Poppet  Valve  Engines 

•  Pumping  Engines  ^ 

Unifljw  Engines  ^ 

1  Compressors  Special  1 

*  Blowing  '  Bulletin*  of  f 

Engines  A 

i  °  subject*  sent  upon  jt 

1  1  reoueat.  ^ 

s  Nordberg  Mfg.  Co.  f 

New  York:  42  Broadway.  t 

y Chicago:  1.504  Fislwr  Bldg.  f; 

iV*!  ■ 'v  ■  Globe:  Arizona.  Butte:  Electric  Bldg, 

Automaric  Selective  Proportional  Unloaders 

are  found  exclusively  on  the 

Norwalk  Compressor 

These  improvements  mark  a  new  era  in  compressor  construction.  They 

gain  the  instant  and  fav, 
orahic  attention  of  all 
skilled  engineers.  For 
the  usual  hackneyed 
claims  of  economy,  dur- 
ability  and  efficiency, 
let  our  forty  years’  ex-- 
perience  be  an  assur¬ 
ance  of  adequate  and 
discerning  attention  to 
every  feature. 

The  Norwalk  Iron  Works  Company 

South  Norwalk  Connecticut 


Bury  3-CyKnder  Vart- 
able  Volume  Air  Com¬ 
pressor;  Patented — 

Making  a  new 
world’s  record. 

See  full  page  June  21 
Issue  (page  0). 

Bury  Compressor  Co. 
Erie.  Pa.  U.  S.  A. 


9\VA 


FOR  SHELTER  %VORK 

The  Conner^Ville  Blower  Co. 

Con n er,svj  1 1 e ,  I  n d iana , U.S. A . 
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Chipmunk  Crusher. 


BRAUN-KNECHT-HEIMANN-CO 


SAN  FRANCISCO.  U.  S.  A. 


McLANAHAN’S 

Single  Roll  Crusher 

Will  crush  from  5  to  500  tons  of  limestone,  phosphate  rock, 
cinder,  etc.,  per  hour  and  on  less  power  than  any  crusher 
made. 

This  is  because  it  is  of  such  simple  construction  that  there 
is  less  friction  to  overcome. 

It’s  easily  repaired,  readily  adjusted  and  costs  mighty 
little  to  operate. 

Ask  us  for  full  information. 

You’ll  find  it  worth  youi  while. 

McLANAHAN-STONE  MACHINE  CO. 

HOLLIDAYSBURG,  PA. 


Patent  Applied  For 


COAL  TESTING 


T 

E 

S 

T 

I 

N 

G 

Atk  for  our  Special  BuUetin. 


Biult  especially  for  fine  pulverinng  of 
coal  samples. 

Grinding  plates  will  not  contaminate 
samples. 


This  machine  is  recognized  as  the  best 
type  of  jaw  crusher  for  coal  samples. 


ROCK  CRUSHERS  CRUSHING  ROLLS 

MAGNETIC  SEPARATORS 


Buchanan  Ail-Sieel  Crusher 


Buchanan  Crushing  Rolls 


G.  G.  BUCHANAN  CO.,  Inc. 

Main  Office:  90  West  Street,  New  York,  N.  Y. 

t  Philadelphia  Officer  Representative: 

Bailey  Bldft.  CHAS.  T.  TOPPING  MACHINERY  CO. 

13th  and  Chestnut  Sts.  B:;ssemer  Bldg.,  Pittsburgh,  Pa. 

Southern  Repre8ent!atlve>: 

National  Good  Roads  Machinery  Co.,  Baltimore  Bldg.,  Memphis,  Tenn. 


BACON  V  FARREL 
ORE  6-  ROCK 

CRUSHING  V  WORLD  KNOWN 

ROLLS-CRUSHEP*^ 

CARLE  C. BACON,  ENGINEER 
MAVr MEYER  BUILOInG,  NEW  YORK _ 


SPECIAL  UNDERGROUND  hois: 
.GRAVITYINCLINES.MININGMACHINERY 
Skips  cars  etc  earlec  baconesgineer 

vJ,  MAVEMEVERBLOG.NEWYUHK. 


Braun  Coal  Grinder. 


BRAUN  CORPORATION 


LOS  ANGELES,  U.  &  A. 


I 
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Page 

A-bendroth  &  Root  Mfg.  Co.  32 

Abb6  Engineering  Co .  62 

Ainsworth  &  Sons  Co.,  Wm.  45 
Alberger  Pump  &  Con¬ 
denser  Co .  34 

Allis-Chalmers  Mfg.  Co....  14 

American  Bridge  Co .  23 

American  Grondal  Co .  61 

American  Locomotive  Co...  43 
American  Metai  Co.,  Ltd..  54 
American  Smelting  &  Re¬ 
fining  Co .  55 

American  Spiral  Pipe  Wks.  30 
American  Steel  &  Wire  Co.  37 
American  Zinc,  Lead  (k 

Smelting  Co .  53 

American  Zinc  Ore  Sepa¬ 
rating  Co .  61 

Angier  Mills .  13 

Atkins,  Kroll  &  Co . 61 

Atlas  Car  &  Mfg.  Co .  42 


Denver  Engr.  Works  Co.. 

1‘enver  Fire  Clay  Co . 

Derry  Co.,  A.  L . 

Deister  Machine  Co . 

De  Laval  Steam  Turbine  Co. 
Dixon  Crucible  Co.,  Jos... 
Dorr  Cyanide  Mchry.  Co., 
Ducktown  Sulphur,  Copper 

&  Iron  Co.,  Ltd . 

Dwight  &  Lloyd  Sintering 
Co.,  Inc . 


Keystone  Test  Drill  Co 

Knox  Mfg.  Co . 

Krogh  Pump  Mfg.  Co.. 


Lane  Mill  &  Mchry.  Co.... 

Ledoux  &  Co . 

Leffel  &  Co.,  Jas . 

Lehigh  Car  Wheel  &  Axle 

Works . 

licschen  &  Sons  Rope  Co.,  A. 

Levine,  Abr . 

Lldgerwood  Mfg.  Co . 

Longyear  Co.,  E.  J . 

Ludlow-Saylor  Wire  Co... 

Iiufkin  Rule  Co . 

Lunkenheimer  Co.,  The.... 


Electric  Weighing  Co . 

Elspass  Engineering  & 
Mining  Machinery  Co.... 


Fairbanks,  Morse  &  Co 

Falk  Co.,  The . 

Fldry  Mfg.  Co.,  .S . 

Foote  Mineral  Co . 

Frenier  &  Son.  J.  H.... 


Baker  &  Co..  Inc .  44  General  Chemical  Co .  16  7."  ‘..i: .  ” 

Balbach  Smelting  &  Refln-  Goodrich  Co..  B.  F.  V' '  ‘ 

ing  Co .  52  4th  cover  McKiernan-Terry  Drill  Co.  39 

Bartlesville  Zinc  Co .  53  Goodyear  Tire  &  Rubber  McLanahan-Stone  Machine 

Bausch  &  Lomb  Optical  Co.  45  Co .  20  Co .  63 

Beer,  Sondheimer  &  Co...  54  Oiirley,  W.  &  L.  E .  45  McMaster,  D.  J .  28 

Berger  &  Sons,  C.  L .  44  Michigan  College  of  Mines  51 

Blackwell  Sons  Co.,  Geo.  G.  57  Hanna  Mfg.  Co .  45  Michigan  Pipe  Co .  29 

Braun  Corporation,  The...  63  Harbisoii-Walker  Refrac-  ‘Milne  &  Co.,  A .  57 

Braun-Knecht-Heimann  tories  Co .  51  Monarch  Engineering  & 

Co .  63  Hardinge  Conical  Mill  Co..  21  Mfg.  Co.,  The .  17 

Brennan  Drilling  Co.,  J.  A.  28  Harrington  &  King  Perfo-  Mountain  Copper  Co .  28 

Broderick  &  Bascom  Rope  lating  Co .  57  Myers- Whaley  Co .  43 

Co . 3d  cover  Hegeler  Bros . ■. . .  65 

Brown  Hoisting  Mchry.  Co.  33  Heller  &  Brightly .  44  National  Transit  Co . .  34 

Buchanan  Co.,  Inc.,  C.  G. .  63  Hendrick  Mfg.  Co . .29  National  Tube  Co .  30 

Buff  &  Buff  Mfg.  Co .  45  Hendrle  &  Bolthoff  Mfg.  Nelson  Valve  Co .  42 

Bury  Compressor  Co .  62  Supply  Co .  4  New  York  Engineering  Co.  31 

Byron  &  Hall  .  39  Hendy  Iron  Works,  Joshua  35  Nichols  Copper  Co .  57 

Byron  Jackson  Iron  Works  34  Highland  Chemical  Pro-  Nordberg  Mfg.  Co .  62 

ducts  Co .  40  Norris,  J.  L .  28 

Caldwell  &  Son  Co.,  H.  W..  33  Hussey  &  Co.,  C.  G .  53  Norwalk  Iron  Works  Co.. 

Cameron  Steam  Pump  Hyatt  Roller  Bearing  Co..  43  The  .  62 

Works,  A.  S .  35  Pacific  Gear  &  Tool  Works 

Carbolineum  Wood  Pre-  Illinois  Zinc  Co .  52  Co .  32 

serving  Co .  41  industrial  Works .  32  Pacific  Tank  &  Pipe  Co....  30 

Cleveland  Rock  Drill  Co...  3  ingersoll-Rand  Co .  15  I'ass  «&  Son,  Capper,  Ltd. .. .  53 

Cochise  Machine  Co .  23  international  Nickel  Co. ..  .  53  I’ennsylvania  Smelting  Co.  53 

Colorado  Iron  Works  Co..  19  international  Smelting  Co..  52  Pensacola  Tar  &  Turpen- 

Conneaut  Shovel  Co .  29  Irvington  Smelting  &  Re-  tine  Co .  29 

Connersville  Blower  Co...  62  fining  Works .  55  I’helps,  Dodge  &  Co .  53 


Taylor-Wharton  Iron 

Steel  Co . 

Traylor  Engr.  &  Mfg.  Co 


Union  Construction  Co....  40 
United  Metals  Selling  Co.  .  52 
United  States  Smelting, 
Refining  &  Mining  Co...  54 


Jeanesville  Iron  Works  Co. 

Jenkins  Bros . Cd  co 

Johns-Manville  Co.,  H.  W. . 


Kelly  Filter  Press  Co 
35  Kent  Mill  Co . 


36  Redwood  Mfrs.  Co .  31 

62  Robins  Conveying  Belt  Co.  44 


Deming  Co.,  The 


Yiil)a  Construction  Co.,  The  40 


are  made  by  an  organization  that  has  spent  years  in  experimenting  to  determine  just 
those  qualities  which  make  for  the  greatest  resistance  to  wear  in  the  crusher. 


J  I  The  “Standard’*  brand  on  your  material  j  I 

it  an  atturance  of  eventual  economy, 

BRAND  BRAND 

Standard  Steel  Works  Company,  Morris  Building,  Philadelphia,  Pa. 

New  York,  N.  Y.  Pittsburgh,  Penn.  Chicago,  III.  St.  Louis,  Mo.  San  Francisco,  Calif. 

Richmond,  Va.  Portland,  Ore.  Denver,  Colo.  Cty  of  Mexico,  Mexico. 

Steel  Tires,  Steel  Tired  Wheels,  Solid  Forged  and  Rolled  Steel  Wheels,  Rolled  Steel  Gear  Blanks,  Steel  and  Iron  Axles,  Steel 
Springs,  Steel  and  Iron  Forgings,  Steel  and  Iron  Castings,  Rolled  Steel  Rings,  Steel  Crusher  Rolls 

and  Shells,  Steel  Pipe  Flanges. 


If 


ICNHINS^ 


^tNMNS, 


'XNMNS 


jtNWIN^ 


THE  BUTTNER  DRYER 


Maximum  exposure  of  surface  of  ma¬ 
terials  for  drying — Greatest  fuel 
economy — Greatest  capacity  per  cubic 
content — Dries  all  materials. 


Send  for  circular. 


THE  STEARNS-ROGER  MANUFACTURING  COMPANY 

Denver,  Colorado— New  York  Office,  115  Broadway 


Cross  Section 


Use  Jenkins  ’96  Packing 
For  Making  Tight  Joints 


Jenkins  ’96  is  a  high  grade  rubber  sheeting  particularly 
valuable  for  making  tight  steam  joints,  adapted  to  high  or 
low  pressures  and  the  most  difficult  places.  It  has,  also,  a 
wide  range  of  uses,  as  it  is  unaffected  by  acids,  ammonia, 
and  the  like,  and  is  suitable  for  packing  any  joints  in  such 
service. 

As  for  price — it  actually  costs  less  than  lower  priced  packing,  owing  to 
its  light  weight. 

Uogiilarly  made  In  sheets  36  Inches  wide,  or  In  gaskets  out  to  any  size  or  shape.  Jenkins 
’•j6  can  be  obtained  ttirough  regular  dealers. 

Write  direct  for  sample  and  bootlet — MEC  HA  \ICAL  R  UBBER  GOODS. 


Jenkins  Bros. 

New  York  Boston 

Philadelphia  Chicago 

Jenkins  Bros.,  Limited,  Montreal.  P.  Q.,  and  London,  E.  C. 


A  Simple  One  May 

Answer  Your  Requirements 


One  perhaps  like  this  B  &  B  Two- 
Bucket  Tramway  illustrated.  It  hauls 
200  yards  of  material  500  feet  daily. 

About  500  feet  long  with  bottom-dump 
buckets  and  operates  by  gravity. 

Such  a  tramway  may  exactly  meet  your 
needs.  If  so,  the  first  cost  is  very  low 
indeed  and  the  maintenance  cost  al¬ 
most  nothing. 


For  particulars  write  for  Catalog  No.  8, 


Broderick  &  Bascom  Rope 
Company 

General  Offices:  809  North  Main  Street,  St.  Louis 

Branches:  New  York  and  Seattle 
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Goodrich 

Products 

Conveyor  Belts 
Elevator  Jielts 
Transmission  Belts 
Hose — All  Kinds 
Paekin#? 

Valves,  etc. 


are  of  extreme  flexibility,  trou^^h  perfectly,  eliminate 
ed^e- wearing  idlers  and  run  true  and  even,  prevent¬ 
ing  spillage.  Advise  us  regarding  your  installations. 
We  make  belts  for  every  purpose. 


rpi  ^  ^  J  •  r'*  _ 

Makers  of  me  15.  r.  Goodrich  Company  There  is  nothing  in 

Goodrich  Tire,  and  Factorie.:  Akron,  Ohio  G^rich  Advertising 

Everything  that  s  that  tsn  t  in 

Best  in  Rubber  Branches  in  All  Principal  Cities  Goodrich  Goods 


